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RECURRENT APHTHOUS UVEITIS WITH 
MUCOCUTANEOUS LESIONS 


PROF. DR. A. FRANCESCHETTI 


M. VALERIO 
AND 


J. BABEL 
GENEVA, SWITZERLAND 


URING the last few years a new syndrome has been described in 

the European literature of dermatology and ophthalmology,’ a 
syndrome characterized by periodically recurring uveitis and a group 
of mucous and cutaneous symptoms, namely, cutaneous eruptions of 
various types and aphthae and ulcerations of the buccal and genital 
mucous membranes. This disease is not new, for the first observation 
seems to have been made by the French oculist Janin de Combe Blanche * 
in 1772. At the end of the nineteenth century and during the first 
three decades of the twentieth century a number of isolated observa- 
tions were published under various titles: catamenial iridochoroiditis 
(Trousseau *) ; intermittent hypopyon, or periodic or recurrent hypo- 
pyon (Bitsch,* Quaglino,® Neuschiiler *) ; septic iritis (Gilbert *) ; recur- 
rent allergic uveitis (Weve *) ; aphthous uveitis (Dascalopoulos ®), and, 


From the Ophthalmological Clinic of the University of Geneva. 

1. We could not find any reports on this subject in the American literature 
up to and including 1942. Later periodicals have not been received in Switzerland. 

2. Janin de Combe Blanche, J.: Mémoires et observations anatomiques, 
physiologiques et physiques sur l’ceil, Lyon, Fréres Perisse, 1772, p. 412. 

3. Trousseau: Irido-choroidite cataméniale, Bull. Soc. d’opht. de Paris, 1890, 
p. 429. 

4. Bitsch, W.:, Intermittierendes Hypopyum, Klin. Monatsbl. f. Augenh. 
17:56, 1879. 

5. Quaglino, A.: Di alcune forme morbose sculari intermittenti, Ann. d’ottal. 
1:7, 1871. 

6. Neuschiiler, A.: L’iridectomia come intervento nell’ipopion recidivante, 
Arch, di ottal. 6:68, 1898. 

7. Gilbert, W.: Ueber die rezidivierende eitrige Iridozyclitis (I. septica) u. 
ihre Beziehungen zur septischen Allgemeinerkrankung, Arch. f. Augenh. 86:29, 1920. 

8. Weve, H.: Ueber rezidivierende allergische Staphylokokken-Uveitis, Arch. 
f. Augenh. 93:14, 1923. 

9. Dascalopoulos, N.: Sur deux cas d’uvéite récidivants, Ann. d’ocul. 169: 387, 
1932, 
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especially, recurring iritis with hypopyon. In a certain number of these 
observations the coexistence of cutaneous lesions is mentioned. Derma- 
tologists have reported cases of erythema characterized by recurrent 
ulcerations of the mouth and genital organs, in particular the ulcus 
vulvae acutum of Lipschutz,’® in which ocular manifestations have been 
observed. The Turkish dermatologist Behcet *t (1937), recognizing 
the interdependence of the mucous, cutaneous and ocular symptoms, 
excluded from the disease the recurrent iritis with hypopyon. The 
Belgians Weekers and Reginster ‘1? (1938) defined the entire clinical 
picture, asserting that it was an independent illness. In 1939 Frances- 
chetti and Valerio ** contributed new arguments in support of this con- 
ception, with 4 unpublished observations. The studies of Cavara ™ 
(1940), Schmidt '* (1940) and Jensen *® (1941) and the isolated obser- 
vations of Foss,'* Gozcii,’* Paul Knapp,’® Marucci,?? Schupfer 7? and 


10. Lipschiitz, B.: Ueber eine eigenartige Geschwiirsform des weiblichen 
Genitales (Ulcus vulvae acutum), Arch. f. Dermat. u. Syph. 114:363, 1912. 

11. Behcet, H.: Ueber rezidivierende, aphtdse, durch ein Virus verursachte 
Geschwiire am Mund, am Auge und an den Genitalien, Dermat. Wchnschr. 105: 
1152, 1937. 

12. Weekers, L., and Reginster, H.: Contribution a l’étude de Viritis récidi- 
vante a hypopion (Uvéite allergique récidivante a hypopion), Bull. Soc. belge 
d’opht., 1938, no. 76, p. 31; Un nouveau syndrome: iritis, ulcéres aigus de la bouche 
et de la vulve; sa parenté avec Viritis récidivante a hypopion, Arch. d’opht. 2: 
697, 1938. 

13. Franceschetti, A., and Valerio, M.: Della associazione di manifestazioni 
oculari ed in special modo della irite ad ipopion recidivante con affezioni della 
cute e delle mucose della bocca e degli organi genitali, Atti Cong. di ottal., 1939, 
p. 291. 

14. Cavara, V.: Nuove osservazioni ed ulteriori ricerche sulla ipopionirite 
recidivante associata ad alterazioni delle mucose e della cute, Boll. d’ocul. 29:789, 
1940; Ueber ein besonderes Syndrom, gekennzeichnet durch rezidivierende Hypo- 
pyoniritis, verbunden mit Geschwtiren des Mundes und der Geschlechtsteile und mit 
Hautausschlagen, Klin. Monatsbl. f. Augenh. 104:629, 1940. 

15. Schmidt, R.: Zum Krankheitsbild der rezidivierenden Hypopyon-Uveitis, 
Arch. f. Ophth. 142:185, 1940. 

16. Jensen, T.: Recurrent Aphthous Ulcerations of Oral Mucous Mem- 
brane and Genitals Associated with Recurrent Hypopyon, Iritis and Atrophy 
of Optic Nerve (Behcet Syndrome), Ugesk. f. leger 102:1023, 1940; abstracted, 
Zentralbl. f. d. ges. Ophth. 46:446, 1941; Sur les ulcérations aphteuses de la 
muqueuse de la bouche et de la peau génitale combinées avec les symptomes 
oculaires (Syndrome de Behcet), Acta dermat.-venereol. 22:64, 1941. 

17. Foss, B.: Die doppelseitige rezidivierende Hypopyon-Uveitis (Behcets 
Syndrom), Acta ophth. 19:293, 1941; Die doppelseitige riickfallige Hypopyon- 
Uveitis (Behcets Syndrom), Nord. med., 1942, p. 2313. 

18. Gézcii, N.: Ueber einige Falle rezidivierender Stomatitis aphtosa durch 
ein wahrscheinlich ansteckendes Virus, begleitet von Neuritis optici u. Iritis, Tiirk 
oftal. Gaz. 2:587, 1938. 
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Delord ** contributed further to this conception. Hugonnier ** made an 
interesting synthesis of this disease in his thesis. Touraine ** gave a 
new interpretation by considering the condition as the most severe 
manifestation of the general process “aphthosis,’ which is usually harm- 
less and which is essentially characterized by the appearance of multiple 
and recurrent aphthae. The abundance of these publications in the 
lapse of a few years shows that the disease is not rare but that it has 
not received until now the attention that it deserves. 


CLINICAL CHARACTERISTICS 


The clinical evolution of this disease is characteristic. It affects 
young people, generally between the ages of 20 and 30, and evolves 
slowly over a period of years; both sexes are affected in equal propor- 
tions (contradictory to the opinion of certain authors [Weve ®] that 
only men are affected). The illness is essentially characterized by its 
recurrence, and especially by the periodicity of the attacks. The perio- 
dicity is not necessarily constant, but is often regular for a given subject 
during the period of active illness; it varies from two to three weeks 
up to several months, with remissions. 

In the beginning the lesions are usually cutaneous or mucous in 
nature, the ocular localization appearing later (a few months to several 
years); but it is the ocular condition which especially attracts the 
attention of the physician, as well as the patient; it is the ocular disease 
that in the end, after having dragged on for a more or less long period, 
always dominates the clinical picture because of its seriousness. 

Buccal and Genital Lesions —The beginning of the illness is insidious 
and is characterized by the sudden appearance of banal buccal aphthae, 
with or without submaxillary enlargement of the lymph nodes; some- 
times, and apparently more frequently in women, there are attacks of 
genital “herpes,” which may be mistaken for catamenial herpes. The 


19. Knapp, P.: Rezidivierende Hypopyoniritis, Ophthalmologica 96:297, 1939; 
Beitrag zur Symptomatologie und Therapie der rezidivierenden Hypopyoniritis 
und der begleitenden aphthésen Schleimhauterkrankungen, Schweiz. med. Wchn- 
schr. 71:1288, 1941; Zur Therapie der rezidivierenden Hypopyoniritis und ihrer 
Begleitkrankheiten, Klin. Monatsbl. f. Augenh. 108:502, 1942; Kataraktoperation 
bei einem Fall von rezidivierender Hypopyoniritis, Ophthalmologica 105:282, 1943. 

20. Marucci, L.: Uveite ad ipopion ed alterazioni cutanee recidivante, Boll. 
docul. 29:355, 1940. 

21. Schupfer, F.: Sopra un caso di ipopion-irite recidivante con manifestazioni 
cutaneo-mucose, Ann. di med. nav. e colon., 1942. 

22. Delord, E.: Un nouveau syndrome: Iritis a répétition hémorragies du 
vitré, ulcéres récidivants de la bouche et des organes génitaux, Ann. d’ocul. 177: 
366, 1940. 

23. Hugonnier, R.: L’uvéite récidivante a hypopyon, Lyon, E. Vitte, 1941. 

24. Touraine, A.: L’aphtose, Presse méd. 28:571, 1941. 
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genital involvement sometimes shows itself as small groups of recurrent 
aphthae, accompanied or not with inguinal enlargement of lymph nodes, 
and, more rarely, as the ulcus vulvae acutum of Lipschutz: Multiple 
lesions usually appear on the internal side of the labia majora and labia 
minora; they have the appearance of little red spots, variable in size, 
develop rapidly into ulcerations and are covered at this stage with a 
strongly adherent gray exudate; recovery takes place in several days, 
without leaving any scars. Touraine ** expressed the opinion that there 
is no essential difference between the ulcer of Lipschiitz *° and ordinary 
aphthae. These ulcerations cannot be traced back to a known cause. 
In men one may find similar aphthae and ulcerations on the scrotum, 
in the balanopreputial grooves, on the glans or on the prepuce, some- 
times accompanied with nongonococcic urethritis. The buccal involve- 
ment itself is not constantly represented by typical aphthae. In 1 of our 
cases we noticed painless, wide-spreading ulcerations on the hard palate, 
which recalled syphilitic mucous plaques. Ulcerations can also be found 
on the rectal mucosa (a personal case), but they have no relation 
whatever to Nicholas-Favre disease (lymphogranuloma venereum) ; 
they may also occur in the respiratory tract (a case of Jensen,'® with 
hemoptysis ). 

Cutaneous Lestons.—The cutaneous lesions, which exist in the 
majority of cases and which usually precede the ocular localization, 
are also of recurrent character and are particularly striking. Some- 
times they appear as erythema nodosum, as papulopustular erythema 
or as pyodermatitis and sometimes as fugitive painful subcutaneous 
nodules; such attacks usually coincide with fever. 

Touraine ** observed that in cases of aphthosis there are cutaneous 
lesions with predilection for localization on the scalp which at first 
simulate acne and later ulcerate. Such lesions are rarely found 
(Hugonnier **) in the severe form of the syndrome. 

Ocular Syndrome.—The ocular symptoms are rarely the first mani- 
festation of the disease. Often the first signs of ocular involvement 
are photophobia and slight irritation of the eyeball, without visual 
diminution. But later the attacks become more violent and uveitis 
develops, uveitis which is generally not accompanied with congestion 
of the conjunctiva or with violent phenomena of irritation. On the 
other hand, the uveitis is accompanied with considerable deterioration 
of visual function, due especially to serious opacification of the vitreous. 
The exudation in the anterior chamber is not always important, at 
least during the first attacks, and usually clears up within three or 


25. Lipschitz, B.: Ulcus vulvae acutum, in Unna, P., and Rille, J. H.: Der- 
matologische Studien, Leipzig, L. Voss, 1923, vol. 25; in Jadassohn, J.: Handbuch 
der Haut- und Geschlechtskrankheiten, Berlin, Julius Springer, 1927, vol. 21. 
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four days. ‘This does not apply, however, to the opacification of the 
vitreous, which often persists for two to three weeks. The uveitis 
generally does not aftect both eyes simultaneously but, rather, occurs 
in one after the other; it is exceptional that it remains unilateral. The 
entire attack lasts from two to three weeks, and recurrence often takes 
place at fixed intervals (of three, four or six weeks), or at times more 
irregularly. ‘There may be prolonged spontaneous remissions, after 
which the attacks return in their original rhythm. The hypopyon is 
not a constant element and is usually absent during the first attacks. 
It is often the case that only at the end of several months or years 
are the relapses complicated by abundant hypopyon (0.5 to 1 mm.), 
which disappears in two or three days. At the beginning the vision 
becomes normal again between attacks; a state which may persist for 
months or years. But sooner or later the visual disturbances become 
permanent. They are due not only to the opacities of the vitreous 
but also to a macular lesion of a degenerating microcystic type (“honey- 
comb macula”). The optic nerve may be attacked, and if ophthalmo- 
scopic examination shows optic atrophy the visual field is concentrically 
contracted, sometimes after the first attacks. After a lapse of time, 
which may vary in length, the disease progresses inexorably toward 
blindness. This evolution is observed in most cases in which the course 
has been followed for a sufficiently long time. Later the eyeballs atrophy. 

In a number of cases the beginning of the ocular syndrome was 
characterized by a disturbance of the fundus of the eye and not of the 
anterior parts: posterior uveitis, optic neuritis, macular lesions 
(Gravemeyer *°), as has also been observed with the uveitis of Vogt 
and Koyanagy (uveitis with alopecia, vitiligo, poliosis and dysacousia 
[ Babel *7] ). 

Between the attacks it happens frequently that the uveitis is not 
completely dormant, especially in the advanced stage; even if the 
visual acuity is relatively good, one is able to recognize with the slit 
lamp a cellular veil over Descemet’s membrane and a fairly large 
number of cells circulating in the aqueous humor and in the vitreous. 
Some authors have mentioned hemorrhages of the retina or of the 
vitreous (Weve,* Cavara,'! Delord,?? Schmidt '®) or a_ proliferating 
retinitis (Weve,* Tatar °°) ; sometimes one also observes sheathed ret- 
inal vessels. 


26. Gravemeyer, E. C.: Die Trias von Behcet, Nederl. tijdschr. v. geneesk., 
1942, p. 317. 
27. Babel, J.: Ueber Augensymptome bei der sogenannten Schweinehirten- 


krankheit (Maladie des porchers), Ophthalmologica 96:159, 1938; Syndrome de 
Vogt-Koyanagy, Schweiz. med. Wchnschr. 69:539, 1939. 

28. Tatar, J.: Retinitis pseudonephritica und Periarteritis retinae anschliessend 
an Erythema nodosum, Klin. Monatsbl. f. Augenh. 103:84, 1939. 
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Although uveitis is in general the characteristic feature of the 
syndrome, some authors have mentioned cases in which only the con- 
junctiva was affected (Bechet,”® Bechgaard *°); in such a case the 
disease probably exists in an attenuated form, which is not the “great 
aphthosis” of Touraine ** but an incomplete syndrome localized only 
in the skin and in the mucosa. 


Other Features.—Other morbid phenomena may sometimes com- 
plete the syndrome, such as rheumatoid pains (Gilbert,’ Blobner **) ; 
true arthritis (Weve,* Urbanek,** our personal case 2); recur- 
rent hydrarthroses (Adamantiadés **); acute articular rheumatism 
(Schmidt,?> Cavara *) ; frequently, dental or multiple focal infection, 
especially of the tonsils (Weve,S Nakayama,** Urbanek,** Adamanti- 
adés,** von Hippel,*®° Dascalopoulos,® Sicharulidze,** Behcet,** Tatar,” 
Franceschetti and Valerio,®® Marucci,?° Cavara,'* Foss,’* and others) ; 
syphilis (Adamantiadés,** Dascalopoulos,? Whitwell,*° Cavara,'* Ta- 
tar **); signs of a bacillary infection (Rothenpieler,*t Planner and 


29. Behcet, H.: Some Observations on the Clinical Picture of the So-Called 
Triple Symptom Complex, Dermatologica 81:73, 1940. 

30. Bechgaard, P.: A Case of Recurrent Aphthous Stomatitis Accompanied 
by Conjunctivitis and Ulcerations of Genitals and Skin, Ugesk. f. leger 102: 
1019, 1940. 

31. Blobner, F.: Zur rezidivierenden Hypopyoniritis, Ztschr. f. Augenh. 91: 
129, 1937. 

32. Urbanek: Zur Frage der Entstehung und Aetiologie der periodisch rezidi 
vierenden Hypopyon-Uveitis, Ztschr. f. Augenh. 79:145, 1932. 

33. Adamantiadés, B.: Un cas diiritis 4 hypopyon récidivant, Ann. d’ocul 
168:271, 1931. 

34. Nakayama, N.: Beitrag zur Kenntnis der pathologischen Anatomie der sog 
rezidivierenden Hypopyon-Uveitis, Arch. f. Ophth. 116:249, 1926. 

35. Urbanek: Fall von beiderseitiger rezidivierender Hypopyon-Uveitis, Ztschr 
f. Augenh. 83:357, 1934. 

36. von Hippel, E.: Ein Fall von Iridocyclitis mit rezidivierendem Hypopyon 
mit anatomischen Befund, Arch. f. Ophth. 128:272, 1932. 

37. Sicharulidze, I.: Zur Frage der rezidivierenden NHypopyoniritis im 
Zusammenhang mit Erythema nodosum, Arch. oftal. (Russ.) 8:658, 1932; 
abstracted, Zentralbl. f. d. ges. Ophth. 28: 566-663, 1932. 

38. Behcet, H.: Kurze Mitteilung tiber Fokalsepsis mit aphthésen Erschein- 
ungen an Mund, Genitalen und Veranderungen an den Augen, als wahrscheinliche 
Folge einer durch Virus bedingten Allgemeininfektion, Dermat. Wehnschr. 107: 
1037, 1938. 

39. Franceschetti, A., and Valerio, M.: L’uveite recidivante (ad ipopion) 
manifestazione parziale di una sindrome muco-cutaneo-oculaire, Rassegna ital 
d’ottal. 9:1, 1940. 

40. Whitwell, G.: Recurrent Buccal and Vulval Ulcus with Associated Embolic 
Phenomena in the Skin and Eye, Brit. J. Dermat. 46:414, 1934. 

41. Rothenpieler, K.: Sekundare Cyclitis auf den Wege des Saftekreislaufs 
entstanden, Centralbl. f. pract. Augenh. 22: 304, 1898. 
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Remenovsky,** Nakayama,** Dascalopoulos,® Sicharulidze,** Whit- 
well,*? Blobner,** Weekers and Reginster,*? Wegemer,** Schmidt **) ; 
less often, tuberculosis (Stahli,** Urbanek**), and finally, gastroin- 
testinal disturbances of various kinds, such as alternative constipation 
and diarrhea, (Adamantiadeés,** Schmidt, Reiss,** Gilbert *). Cavara ** 
observed the presence of Endameba histolytica in 1 case and chronic 
enterocolitis in another; Hugonnier ** mentioned lamblias. Carrére ** 
spoke of “intoxication” of intestinal origin, specifying that the term 
“intoxication” is used in a vague way, in order to eliminate any prejudice 
with regard to the nature of the disorder. 

Analysis of the blood does not reveal anything characteristic: The 
blood formula is usually normal; the sedimentation rate is generally 
accelerated, especially at the moment of the attack and often during 
the fully active period of the disease. 

Hugonnier ** drew attention to an interesting fact: In the family 
of his patient, who had had recurrent aphthous stomatitis since her 
childhood, the father, otherwise in good health, had repeated appear- 
ances of oral aphthae for many years, and her two sisters suffered sim- 
ilarly during their childhood. 


REPORT OF CASES 


Since 1937 we have been able to follow 5 patients who presented 
the complete syndrome. Observations in the first 4 cases have been 
described in detail by two of us (A. F. and M. V.*®); we shall recall 
them only briefly. The fifth case has not been published. 


Case 1.—U. F., of Geneva, aged 45, had iritis of the left eye at the ages of 
27 and 32 years. Since the age of 32 he had suffered from an eczema of the right 
hand every spring, the healing of which, in 1937, was followed by bilateral iritis. 
From that time on, the patient had had at variable intervals (four to five weeks) 
attacks of iritis, which soon were complicated by hypopyon. The attacks each 
lasted about one week; hypopyon disappeared in two or three days; between 
attacks the visual acuity became completely normal again. After the third attack 
the patient drew our attention to the presence of well defined, unpainful, oval 
ulcerations on the hard palate. They disappeared in one week. Operation for 


42. Planner, H., and Remenovsky, F.: Beitrage zur Kenntnis der Ulcerationen 
am ausseren weiblichen Genitale, Arch. f. Dermat. u. Syph. 140:162, 1922. 

43. Wegemer: Die atypische torpid verlaufende Tuberkulose, Ztschr. f. 
Tuberk. 84:267, 1940. 

44. Stahli, J.: Zur Frage der endogenen rezidivierenden Hypopyon-Iritis, Klin. 
Monatsbl. f. Augenh. 69:721, 1922. 

45. Urbanek: Ueber die rezidivierende Hypopyon-Iritis und ihre Beziehungen 
zur Tuberkulose, Ztschr. f. Augenh. 69:174, 1929. 

46. Reiss, W.: Augenerkrankungen und Erythema nodosum, Klin. Monatsbl. 
f. Augenh. 44:203, 1906. 

47. Carrére, M.: Iridocylite purulente récidivante, Bull. et mém. Soc. franc. 
dopht. 44:345, 1931. 
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acute appendicitis, in 1939, was followed by a long period of remission, which 
led us to believe that the patient was cured. However, ten months later, the 
attacks recurred at variable intervals. The patient died three years after the 
beginning of the disease, of an intercurrent disease. We were thus unable to 
follow the disease to its conclusion. 


Case 2.—In the case of Mrs. C., an Algerian, whom we saw for the first time 
at the age of 41, the illness developed over a period of many years. At the age 
of 25 she suffered from vaginal, vulvar and rectal ulcerations, which appeared 
during her menstrual periods. Sometimes they were accompanied with pain and 
tumefaction of the inguinal lymph nodes. At each new attack her vision became 
slightly diminished, and sometimes small buccal ulcerations appeared. At the age 
of 36 she had the first attack of bilateral iritis, and since then she has suffered 
from a relapse every month; sometimes the right eye, and sometimes the left 
eye, is the main focus of the attack. The attacks became complicated by hypopyon 
after the second year. When we saw the patient, in 1938, there were posterior 
synechias in the right eye and beginning optic atrophy (visual acuity, 5/30) ; 
the visual field was reduced. In the left eye vision was practically nil, and the 
eveball was atrophied. A delayed appendectomy (pyocyanic bacilli in the appen- 





Fig. 1 (case 2).—Iritis with hypopyon. 


dix) was followed by an aseptic abscess of the wall, which, however, did not 
prevent, or even postpone, the recurrences. Some months after the patient left the 
clinic she informed us that, owing to an extremely violent attack, the vision of 
her right eye had become practically zero. Since the beginning of the disease 


the patient has suffered from a typical attack of erythema nodosum each spring 


Case 3.—G. F. of Milan, Italy, aged 22, for four vears had suffered from 
attacks of iridocyclitis in both eyes, which repeated themselves at more or less 
regular intervals and after some months were complicated by hypopyon. The 
ocular relapse was always accompanied with cutaneous and oral mucous manifes- 
tations (acneform eruptions and recurrent buccal aphthae). There were no 
lesions of the genital organs. In the case history, one remarked the occurrence 
of articular rheumatism of the knee at the age of 17 and of dental infections. As 
in the preceding case, no therapeutic treatment could prevent the evolution toward 
atrophy of the eyeball and blindness. One eye, enucleated in 1941, showed on 
histologic examination the usual lesions of chronic uveitis with ossifications of 
the choroid, but no specific lesions (di Ferdinando 48). 


48. di Ferdinando, R.: Studio istologico di un bulbo oculare divenuto atrofico 
per uveite recidivante ad ipopion, Boll. d’ocul. 22:81, 1943. 























Fig. 2 (case 2).—Aphthae on (A) the margin of the tongue and (B) the 
upper lip. 
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Case 4.—V. R., of Reyvroz (Haute-Savoie), at 22 had “conjunctivitis” and 
at 26 another ocular attack, which caused visual difficulties. A year later these 
visual disturbances recurred regularly and periodically and seemed to be related 
to the menstrual cycle (recurrence usually ten days before the menstrual period). 
With the ocular lesions fugitive genital ulcerations appeared, which recalled 
catamenial herpes; buccal and large lingual aphthae also appeared. When she 
was 28, we observed hypopyon for the first time. The visual acuity was perma- 
nently diminished because of microcystic degeneration of the macula. When 
the patient was again examined, at the age of 31, between two attacks, a fine 
cellular veil, covering the posterior surface of the cornea was observed, and cells 
in circulation were seen in the anterior chamber and in the vitreous. Vision was 
5/40 in each eye. 


Case 5 (unpublished observation, presented before the Medical Society of 
Geneva, May 25, 1944).—B. A. was born in 1911, in Lausanne. 


Family History.—His father was alcoholic and died of peritonitis at the age 
of 52. His mother was in good health, as were a brother and a sister. One 
brother died at the age of 12, of diphtheria. The patient’s first wife, from whom 
he was divorced, was in good health, as were a 9 year old son and his second wife. 


Personal History.—During childhood the patient had repeated attacks of 
pharyngitis, with frequent furuncles; at the age of 10 he kad diphtheria, followed 
by albuminuria, which lasted six months. There was no history of venereal dis- 
ease. At 25 he had a serious attack of angina, with amygdalectomy. Since 1936 
he had suffered from recurrent buccal aphthae (cheek, palate and tongue). The 
disease began in June 1936, after an attack of grip, complicated by aphthous sto- 
matitis and gingivitis. Twice aphthae appeared on the genital organs. Since 
1936 he had frequently been subject to a disorder of the skin, characterized by 
the sudden appearance (within several hours) of mobile, subcutanéous nodules 
_ the size of a hazelnut, which were painful on pressure and were accompanied with 
a slight attack of fever. The nodules were often found on the calf of the leg, 
and also on the arms and even on the face. They lasted about a week, after 
which they disappeared without leaving any trace. Since 1938 their periodicity 
had been regular, about every six weeks. The patient remarked that they appeared 
sometimes after the experience ef violent emotion or some fit of contrariness 
or anger. At times articular pains occurred. In 1938 he had icterus. 


Ocular Involvement—In January 1938, for the first time, he was overcome 
one morning by photophobia, ocular pains and injection of the eyeball, without 
deterioration of vision; in a few days everything became normal again. These 
phenomena were reproduced five times during one year. In January 1939 sudden, 
quasitotal blindness of the left eye occurred, owing to the first serious attack of 
uveitis. During the following months the uveitis recurred alternately in the 
left and in the right eye. Numerous examinations (dental, otorhinolaryngologic 
and hematologic studies and two punctures of the anterior chamber, the first of 
which revealed 750 elements per cubic millimeter and the second only 20, with 
hyperalbuminosis) did not reveal the cause of these disturbances. After failure 
of all treatments, the attending physician, thinking that the condition was probably 
a tuberculous uveitis, sent the patient to a mountain sanatorium in Davos, where 
he stayed for two years. Every six weeks during the first year, he had recur- 
rent uveitis, more often in the left eve and sometimes in both eyes simultaneously ; 
sometimes hypopyon was predominant; sometimes it did not appear. Contrary 
to the general rule, these attack were often very painful. Between the attacks 
vision did not return to normal; there was already a macular lesion at this time. 
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During the second year of his stay in the mountains ‘is condition ameliorated 
noticeably, inasmuch as the relapses occurred after longer intervals and were 
less serious. Each attack was accompanied with cutaneous lesions. The 
researches undertaken to prove a tuberculous origin did not give a conclusive 
answer: in the roentgenogram only an old hilar nodular process of little impor- 


tance, could be seen. The specialist (Dr. Werdenberg) considered the bacillary 
origin doubtful. 




















Fig. 3.—A, subcutaneous nodule of the lid, with diffuse infiltration of the 
subcutaneous tissue and muscle and the area surrounding the nerve. B (higher 


magnification), nonspecific lymphocytic and plasmocytic infiltration surrounding 
a blood vessel. 


We saw the patient for the first time on Dec. 30, 


1942, and since we have 
been able to follow him only irregularly. 


Status (Dec. 30, 1942).—The two eyes were in about the same condition. The 
patient had not had a recurrence for more than six months. The conjunctiva 


on both sides showed slight hyperemia. The cornea looked normal on the right 


side; on the deft there were folds in Descemet’s membrane. There were no 
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precipitates, but a fine cellular veil was present. The iris was a little atrophied, 
and the outlines were indistinct; there were no nodules. Posterior synechias 
occupied nearly one-half the circumference. The pupils were in a state of average 
medicamentous mydriasis. On the anterior capsule the pigment was disseminated. 
There were precipitates on the posterior surface of the lens capsule, which was 
clear. Abundant, dusty cloudiness could be seen in the vitreous. The fundus of 
the eye was a little dull, especially in the papillomacular region; localized lesions 
were noted only in the macular region, where the red-free light permitted us to 
see a microcystic degeneration. Visual acuity was 1/10 in each eye. There was 
concentric diminution of the visual field (30 to 40 degrees). 

For two days there was a subcutaneous nodule on the left lower eyelid, placed 
in the deep layers, mobile under the skin and a little painful. Similar nodules 
were seen on the left leg. There were no aphthae. The small subcutaneous tumor 
of the eyelid was extirpated. Histologic examination showed a conspicuous inflam- 
matory tumor, composed of luekocytes and plasmocytes, infiltrating the sub- 
cutaneous tissue and the superficial layers of the orbicularis muscle, which were 

















Fig. 4—Nodule of the conjunctiva, showing a large lymph follicle, marked 
hyperemia and considerable interstitial edema. The lymphatic vessels are engorged 
with red blood cells. There is very slight interstitial infiltration. 


dissociated (fig. 3); some nerve fibers were enclosed in the tumor. The point 
of origin seemed to be a follicle. On the slides, stained with the Gram and Ziehl 
methods, it was not possible to show any micro-organisms. Culture of small 
fragments remained sterile, and inoculation of a guinea pig gave negative results. 

During 1943, at various intervals, both eyes showed signs of irritation, some- 
times with deterioration of vision to 1/50. At the time of these attacks, there 
were fine precipitates on the posterior side of the cornea but no hypopyon; a fine 
cellular veil was seen on Descemet’s membrane, and punctiform opacities were 
present in the vitreous; during the attacks these opacities were multiplied and 
gave the patient the sensation of looking through fog. We noted once a few 
slightly superficial, temporary infiltrations in the right cornea; at another time 
a conjunctival nodule appeared at the level of the left caruncle. Histologic 
examination revealed ordinary inflammatory tissue (fig. 4). (Inoculation of the 
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anterior chamber of a rabbit gave fugitive, banal inflammation.) Several times 
during the attacks aphthae and subcutaneous nodules appeared. A nodule of the 
elbow appeared after a venous puncture. In 1944 more serious relapses took 
place, accompanied with hypopyon (in January, April, July and September). 
During the intervals, even if the eye seemed calm, a cellular veil persisted over 
the cornea on both sides. Visual acuity remained at 1/10 in each eye. 

Laboratory Examinations.—Urine: Urinalysis revealed no sugar or albumin, 
a pu of 7, a specific gravity of 1.020, traces of urobilin and no sediment. 

Blood: <A blood count showed 4,640,000 red cells and 7,200 white cells, with 
55 per cent neutrophils, of which 11 were nonsegmented forms, 3.5 per cent 
eosinophils, 0.5 per cent basophils, 33.5 per cent lymphocytes and 7.5 per cent 
monocytes. The hemoglobin concentration was 92 per cent and the color index 1. 

The urea measured 26 mg. per hundred cubic centimeters. 

The sugar content of the blood was 80 mg. per hundred cubic centimeters. 
The curve of induced hyperglycemia was flat and short (elevation to 102 mg. 
per hundred cubic centimeters one-quarter hour after the ingestion of dextrose 
[maximum]). At the end of ninety minutes the sugar measured 73 mg., and 
after one hundred and fifty minutes 65 mg., per hundred cubic centimeters. 

The reactions to the Wassermann, Hecht-Bauer and Meinicke tests for syph- 
ilis were negative, even after reactivation. 

Blood Proteins: The albumin measured 54 Gm., the globulin 30 Gm. (albumin- 
globulin ratio, 1.8) and the total proteins (refractometric method) 78 Gm., per 
liter. The fibrinogen measured 5.7 Gm. per liter. 

The sedimentation rate was variable. In 1942 the values were 15, 40 and 
105 mm. after one, two and twenty-four hours, respectively; in 1944 (March), 
5, 28 and 94 mm., and in 1944 (September), 28, 50 and 90 mm. 

The icterus index (bilirubin) was 12. 

The reactions of Takata and de Gros (Hayem’s fluid) were negative. 

Agglutination tests for leptospirosis gave negative results in all concentrations. 

Cutaneous Reactions: The Mantoux test gave a positive reaction, with central 
infiltration, to tuberculin (0.1 cc. of dilutions up to 1: 10,000). 

The cutaneous reaction to histamine was within the normal limits; each reac- 
tion disappeared at the end of one hour and a half (maximum, five minutes). 


Clinical Examination.—A complete clinical examination of the 
patient was made in 1944, in Professor Roch’s service, unfortunately 
not during an attack but at a moment when the clinical sypmtoms, 
especially the abdominal, were entirely absent. This examination did 
not reveal anything abnormal in the various systems: cardiovascular 
(electrocardiography ), pulmonary (auscultation and roentgenography ) 
and nervous. 

Gastrointestinal Symptoms.—For many years the patient had sui- 
fered from digestive troubles, characterized by anorexia, chronic con- 
stipation, with a saburral state of the superior digestive organs, and 
occasional diarrhea. There was no nausea or vomiting. The region 
of the left hypochondrium was often tender during the attacks of iritis. 
Between the crises, palpation was not painful, and the liver and the 
spleen had normal dimensions. For some years the aphthae seemed 


to have a relation to alimentary intolerance to certain foods (cheese. 
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chocolate, wine, etc.). The roentgenologic examination of the digestive 
tube, made between exacerbations, did not reveal other anomalies 
than an atonic stomach; no organic lesions were present; the struc- 
ture of the mucosa had no pathologic characteristics. Gastric analysis 
after an Ewald meal showed 75 cc. of gastric fluid, 18 degrees 
of free hydrochloric acid and 28 degrees of total acidity, expressed 
as cubic centimeters of tenth-normal hydrochloric acid per hundred 
cubic centimeters of stomach contents, and no lactic acid. Examina- 
tion of the stool revealed no blood, mucus or parasites. The test meal 
of Schmidt revealed no sign of any digestive deficiency. 

Treatment.——Numerous therapeutic measures used in this case did not have 
any lasting effect; treatment of suspected dental and tonsillar foci, administration 
of sulfonamide compounds, employment of the usual disinfectants and use of 
nicotinic amide, were all unsuccessful. Only the climatic therapy seems to have 
had the effect of delaying the attacks and of making them temporarily less severe 
and less painful, but it certainly did not bring about a complete recovery. 


Résumé.—A complete syndrome was seen in a young man, who 
in his childhood and adolescence was often subject to angina and 
furunculosis. The onset was with a cutaneous disturbance, which two 
years later was followed by recurrent, bilateral uveitis, occasionally 
complicated by hypopyon. There was a spontaneous remission after 
a two years’ stay at high altitude, but recovery did not take place. 
Visual acuity (1/10) and the visual fields were reduced. No etiologic 
factor could be discovered. Histologic and bacteriologic examinations 
of the subcutaneous and conjunctival nodules showed only an ordinary 
aseptic inflammation. In addition, this patient suffered from gastro- 
intestinal disturbances, which were poorly characterized and which 
seemed to be aggravated with each recurrence of the cutaneous and 
ocular process. General clinical examination did not reveal anything 
of significance and did not contribute any new element to the study 
of this syndrome. 

These five observations are all typical cases of the more or less 
complete syndrome of recurrent aphthous uveitis, complicated by 
hypopyon. In each case there are (1) cutaneous lesions of different 
types (eczema, erythema nodosum, subcutaneous nodules and follicu- 
litis without discernible micro-organisms; (2) lesions of the buccal 
and genital mucosa (and the rectal in 1 case) of the aphthous type, 
with the exception of the first case, in which there were painless, 
extensive ulcerations on the hard palate, and (3) finally, and above 
all, bilateral recurrent uveitis with hypopyon, with a very serious 
evolution in 3 cases and a milder development in the other 2 cases (1 
and 4), in which the patients were followed for a relatively short time. 


Furthermore, all these cases are characterized by the resistance of 
the disease to all treatment, other than symptomatic, and by the impos- 











482 ARCHIVES OF OPHTHALMOLOGY 


sibility of finding a precise etiologic agent for them, all research having 
given negative results. 

These factors (the one positive, the other negative) which define 
the clinical picture are for us a proof that the disease is an illness, 
apparently infectious, due to an unknown agent, which might be a 
virus, as Franceschetti and Valerio *® have already suggested in the 
first 4 cases. 

All these cases fall into the category of the “great aphthosis” of 
Touraine,** or generalized aphthosis, the most serious form (and the 
rarest) of a conditiof which sometimes is characterized only by recurrent 
aphthous lesions of the buccal or genital mucosa, sometimes by muco- 
cutaneous lesions and, finally, sometimes by multiple symptoms, includ- 
ing cutaneous, mucous, ocular and articular disturbances. The constant 
character, which permits establishment of the identity of the forms, 
is the presence of aphthae, which are never inoculable in animals or 
autoinoculable and which recur at various intervals for many years. 
In the generalized form there may be a predilection to certain symptoms, 
such as polymorphous or nodular erythema, conjunctivitis, uveitis or 
neuroretinitis, but the conclusive feature of the syndrome is always 
aphthae, which are never missing. 

The opinion, thus clearly stated by Touraine,?* which confirms in 
outline the opinion of Franceschetti and Valerio *® concerning the nature 
of the aphthous uveitis, is extremely attractive, for it brings some 
clarity to the solution of the question, which has only been muddled 
by the multiplicity of the proposed hypotheses. These often contra- 
dictory hypotheses do not explain all the cases and often do not resist 
criticism. This is particularly the case with regard to the theory of 
tuberculous origin, the validity of which certain authors, following 
Stahli,** are determined to demonstrate. Stahli based his opinion on 
the coexistence in his patient of generalized tuberculosis and multiple 
cold abscesses, which terminated in death. Nakayama,** Shigeta,** 
Ito,°° and then Urbanek,*® having also observed developing bacillary 
lesions, attributed the uveal condition to the same origin. However, 
many objections were raised to this interpretation: This coexistence 
is indeed exceptional (one cannot reasonably regard as _ significant 
the sequela of pleurisy or tracheobronchial adenitis, which has been 
noted by many and which is too common a phenomenon to be con- 
sidered as an etiologic factor). Besides, the examinations made either 
on cutaneous lesions or on enucleated eyeballs show only ordinary 


lesions of subacute or chronic inflammation, without any specific char- 
acter, so that one is led to admit that it is not a question of a true 


49. Shigeta: Nippon Gankwa Zasshi 28:516, 1924. 
50. Ito: Nippon Gankwa Zasshi 25:1082, 1921. 
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tuberculous process but one of an allergic manifestation in a tuberculous 
patient. (The Koch bacillus may, however, sometimes produce inflam- 
matory lesions which are manifested not by the typical tubercle but 
only by a nonspecific infiltration ; however, examinations for the Koch 
bacillus give constantly negative results in cases of aphthous uveitis. ) 


The idea of a generalized infection with attenuated bacteria, especially 
the staphylococcus (Weve*), must also be considered because of the 
general aspect of the illness, which presents certain infectious char- 
acteristics, and because of the frequency of focal infections and cutane- 
ous staphylococcic infections (furuncles), which might be a source 
of bacterial discharge. But with rare exceptions (a case of Schmidt’s,*® 
with Streptococcus viridans and a case of Adamantiadés’,** with 
Staphyococcus albus), the hemocultures did not yield pathogens. The 
radical treatment of infectious foci has never been able to cure a 
patient; at most one noticed temporary amelioration or prolonged 
remissions after elimination of a dental granuloma (Marucci*°) or 
appendectomy (case 1). Finally, the numerous attempts at culture 
or inoculation in various animals, using the aqueous humor (Adaman- 
tiades,** Urbanek,*® Behcet,** Cavara** and others) or the sub- 
cutaneous nodules (personal case 5, Hugonnier,”* Jensen **) have always 
given negative results. 

The hypothesis that the disease is due to a virus has principally 
been defended by Behcet,®! who stated that he had found the proof 
in the existence of elementary intracellular and extracellular cor- 
puscles in the aphthae of his patient. Franceschetti and Valerio,*® 
although they were not able to confirm in their cases this observa- 
tion of Behcet, who still remains the only one claiming to have demon- 
strated the virus origin of this disease, also consider this etiologic 
agent probable, or at least possible; the same can be said of Cavara.™* 
But there, too, the few inoculations of the aphthous material which 
were tried in the brain of the monkey (Franceschetti and Valerio,*® 
Cavara'*) or on the cornea of the rabbit did not give the desired 
proof. Touraine** expressed the belief that the causative organism 
is a virus related to that of herpes but different, inasmuch as it has 
never proved inoculable. The absence of leukocytosis and the resistance 
of this condition to sulfonamide therapy speak in favor of a virus dis- 
ease. Finally, certain clinical analogies with the bovine aphthous 
fever, which is due to a known virus transmissible to man (Mach, 
Babel and Naville ®*), may lead one to admit an analogous etiology. 


51. Behcet, footnotes 11 and 38. 
52. Mach, R. S.; Babel, J., and Naville, N.: Syndrome muco-cutané avec com- 
plications oculaires, Helvet. med. acta 7:552, 1941. 
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Whatever the initial agent may be, it is certain that all the patients 
affected with recurrent uveitis with hypopyon have the common and 
constant characteristic of very particular allergic reactions. 

Allergy is defined as a clinical state of a more or less specific 
abnormal hypersensitiveness, acquired or congenital, with regard to 
a determined substance, or allergen. To speak of allergy masks 
ignorance of the essential nature of the process in quection. The 
hypersensitiveness of the subjects, at first believed to be elective with 
regard to staphylococcic toxins (Weve*), has later been revealed 
to be nonspecific ; in many cases it may be induced by a great number 
of different agents (see especially the researches of Jensen?® in 
2 cases, in which uveitis was produced by each injection of diluted 
staphylococcus toxin), and even the simple injection of a physiologic 
serum or a venous puncture may cause the appearance of a local 
allergic manifestation (erythema or nodules ; Jensen ** ; personal case 5). 
But the fact must be emphasized that generalized hypersensitiveness 
is not constant and that the reactions to cutaneous tests for allergy 
may remain negative (Schmidt *°; personal case +). Urbanek * stated 
the belief that the condition represents a hypersensitiveness to foreign 
proteins. 

But although no one can contest the fact that most of the symptoms 
in the course of the illness can be explained by an allergic reaction 
(the cutaneous erythema and, especially, the uveal reactions), never- 
theless the allergic reaction is of secondary importance and the agent 
which provokes it is for the moment unknown. 

This group of symptoms allows us to connect the aphthous uveitis 
with the pluriorificial erosive ectodermosis of Fiessinger and Rendu™ 
(Berho **; Mach, Babel and Naville °°), which is probably an allergic 
disease, known in the American literature by the name of Stevens- 
Johnson disease (Givner and Agelhoff **) and in the German-speaking 
countries by the name of Baader’s dermatostomatitis. ‘The symptoms 
of the two conditions have, indeed, numerous resemblances: cutane- 
ous eruption of the nodular or polymorphous type of erythema with 
aphthous stomatitis of an acute evolution, lasting a few days, with a 
tendency to recurrence; and participation, besides the skin and _ the 
buccal mucous membrane, of most of the mucosae, including the con- 
junctiva (the ocular involvement is in general superficial, consisting 


’ 


53. Fiessinger, N., and Rendu, R.: Sur un syndrome caractérisé par 1l’inflam- 


mation simultanée de toutes les muqueuses externes coexistant avec une éruption 
vésiculeuse des quatre membres, non douloureuse et non récidivante, Paris méd. 
23:54, 1917. 

54. Berho, P.: Sur une affection fébrilé 4 symptomes cutanéomuqueux multiples, 
Thesis, Lyon, 1941. 

55. Givner, F., and Agelhoff, H.: Stevens-Johnson Disease with Complete 
Visual Recovery, New York State J. Med. 41:1762, 1941. 
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in conjunctivitis or more rarely, keratitis; uveitis is exceptional). 
Another characteristic in common is the certainty of the significance 
of a generalized allergic reaction. It would be impossible to consider 
the two diseases as identical, but it is interesting to note the similarity 
of symptoms in two conditions in which the allergic reactions play 
such an important, if not essential, part. 

Another argument in favor of the allergic nature of recurrent 
aphthous uveitis can be found in the fact that a certain number of 
patients showed gastrointestinal disturbances which could not be associ- 
ated with a toxic, infectious or parasitic etiologic agent (ameba or 
lamblia). Now, it is known that cases of gastropathy or enteropathy 
of allergic origin (the antigen, usually alimentary, may sometimes be 
of another origin, such as pollen) are far from being exceptional. 
Furthermore, the symptoms in such cases are not specific and can 
simulate truly organic diseases, such as ulcers, appendicitis or enteritis, 
according to the seriousness and localization of the allergic manifesta- 
tions. Although the latter take, in certain patients, an acute, and 
sometimes dramatic, form (state of shock, cardiovascular collapse, 
“abdominal migraine”), the chronic state seems more frequent and 
is manifested by a predominance of spasms with constipation, as well 
as by diarrhea. In most cases there is alternating diarrhea and con- 
stipation, combined with gastric symptoms (nausea, malaise, epigastric 
pain). The allergic nature is easy to recognize if at the same time 
there are other cutaneous signs (urticaria, Quincke’s [angioneurotic} 
edema), asthma, nasal hydrorrhea or migraine; but this is not always 
the case (Urbach,°® Paviot and Chevallier *). One also finds an 
increase in the percentage of histamine in the blood in these cases, in 
which a reaction to antihistamine agents exists. The gastrointestinal 
manifestations, observed by some authors during the development of 
aphthous recurrent uveitis, may belong to the allergic digestive dis- 
orders (cases of Adamantiades,** Carrere,** Cavara '*), such as anorexia, 
abdominal pain, irregularity of the bowels and mucus in the stools. In 
our last case chronic constipation was present, and sometimes diarrhea, 
with persistent pain in the right iliac fossa, phenomena which increased 
in a striking way during the attacks of uveitis or when the aphthae 
and the subcutaneous nodules appeared. The roentgenologic and 
laboratory examinations, which, unfortunately, were made during an 
interval between attacks, did not reveal anything pathologic. It is 
hardly probable that the gastrointestinal disturbances were manifesta- 
tions of a localized aphthous lesion of the entire digestive tract. In the 


56. Urbach, E.: Affections allergiques du tractus gastro-intestinal, du foie, et 
de la vésicule biliaire, Rev. méd.-chir. d. mal. du foie 11:116, 1936. 


57. Paviot, J., and Chevallier, R.: Les gastropathies allergiques, J. de méd. de 
Lyon 17:31, 1936. 
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only case in which a gastroscopic study had been done, one found 
not the supposed aphthous gastritis but an apparently normal mucosa 
(Hugonnier **). 

The existence of digestive disturbances only contributes one more 
element to the syndrome and does not solve the question of the origin 
of the allergy. Indeed, there are two possibilities: either the gastro- 
intestinal disorder is the cause of all the other symptoms and produces 
the aphthae and the cutaneous and ocular reactions, an assumption 
which might be proved by the success of the gastrointestinal treatment 
(only the case of Carrére gives.an inkling of proof in this respect), 
or a similar, unknown, cause produces both aphthous uveitis and the 
associated symptoms and the digestive disturbances. 

A point on which it would seem interesting to insist is the con- 
nection between the aphthous uveitis and different forms of chronic 
and infectious rheumatism, such as Still-Chauffard disease (multiple 
rheumatoid arthritis), ankylosing spondylarthritis and Reiter’s syn- 
drome, or the conjunctivourethrosynovial syndrome. These three 
forms have the following common characteristics: their chronic, pro- 
gressive course and the frequency of recurrent uveitis, especially in 
the first two forms (uveitis occurs in spondylarthritis in an acute form, 
sometimes even with hypopyon). One is often able to recognize an 
initial causal agent: the gonococcus for the spondylarthritis ; dysentery 
bacillus for Reiter’s syndrome, and infectious disease for the Still- 
Chauffard disease. But factors other than the causal agent are present 
and the allergic character is striking: The micro-organism which 
produces the disease cannot be found either in the uvea or in the 
articulations; on the other hand, spondylarthritis may exist without 
initial gonorrhea and the syndrome of Reiter without dysentery— 
proof that a microbic infection is not sufficient to explain the entire 
pathogenesis of the syndrome. Like all the other rheumatic condi- 
tions, these forms are also considered allergic reactions of the mes- 
enchyme, which in the course of infectious rheumatism produce char- 
acteristic, histologic lesions (nodules of Aschoff; subcutaneous nodules 
of Meynet). 

All these facts are arguments which lead us to include recurrent 
aphthous uveitis in the group of allergic diseases. 

These various syndromes have many elements in common; and 
though the causes differ the pathologic manifestations in the different 
tissues of the organism, in particular of the eye, are similar. Perhaps 
one may find another argument in favor of the allergic pathogenesis 
of the iritis with hypopyon in the histologic examination of the eyeballs 
if the statements made by Schmidt are confirmed in additional cases. 


Schmidt '* has, indeed, described fibrinoid necrosis of retinal arterioles 
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and a predominance of lesions in the neighborhood of the vessels, as 
can be found in many forms of rheumatism. 

Another interesting fact is the striking resemblance of the clinical pic- 
ture of recurrent aphthous uveitis to the recurrent ophthalmia of horses ; 
the chief symptom of the latter is also a recurrent uveitis with hypopyon, 
ending in blindness, with atrophy of the eyeball. It seems hardly 
probable that it is the same disease, which is transmitted from horse 
to man, as Dor ’**® suggested; but the source of contamination has 
not been discovered. In spite of numerous researches undertaken by 
veterinarians and bacteriologists, the etiologic agent of recurrent ophthal- 
mia of horses has never been elucidated—whether a virus infection, 
brucellosis (Burky °*), allergic reaction, hereditary illness (Fomynich °°) 
or intestinal infection with flagellates or protozoans, especially amebas 
(Mills *). This disease, like the aphthous uveitis, could not be pro- 
duced in other species of animals by inoculation. To explain the 
nature of the disease, one must fall back again and again on the same 
theories. 

Finally, Leptospira, recently in the limelight, was revealed as the 
causative agent of various forms of meningoencephalitis, attributed 
hitherto to an unknown virus. This is the case of the “meningitis of the 
swineherds” (maladie des porchers) (Gsell and Rimpau ®*), which, like 
other leptospiroses, such as Weil’s disease, may be complicated by uveitis 
(Babel **). It is hardly likely that in a disease as chronic as recur- 
rent uveitis with hypopyon an agent which usually produced an acute 
illness could be incriminated ; however, the hypothesis is to be retained, 
and research along these lines would be useful (negative reaction to 
agglutination tests in case 5). 

TREATMENT 

To our actual knowledge, the treatment of aphthous uveitis 1s 
extraordinarily deceiving. Ignorant as one is of the exact nature of 
the illness, there is no specific treatment to follow. All possible treat- 
ments have been tried, without ever achieving a lasting result. If one 
or the other among them seem to have been useful to an author, the 
same treatment was only a disappointment to those who tried it 


58. Dor, in discussion on Carrére,47 p. 352. 

59. Burky, E. L.; Thompson, R. R., and Zepp, H. M.: Role of Brucella in 
Human and Animal Ocular Disease, with Special Reference to the Periodic 
Ophthalmia in Horses, Arch. Ophth. 22:709 (Oct.) 1939. 

60. Fomynich, V. N.: Periodische Augenentziindung beim Pferd in der Krim, 
Sovet. vet. 16:64, 1939. 

61. Mills, L.: Ocular Disease Occurring in Course of Nondysenteric Amebiasis, 
J. A. M. A. 87:1176 (Oct. 9) 1926. 

62. Gsell, O., and Rimpau, W.: Feldfieber Meningitis in der Schweiz, 
Schweiz. med. Wchnschr. 74:208, 1944. 
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afterward. Neither the radical treatment of focal infections, nor blood 
transfusions, especially praised by Urbanek,®* nor sulfonamide therapy 
(in spite of the good results of Paul Knapp *® and Weekers and Regin- 
ster ’*), nor desensitization, nor the numerous antiseptic, specific and 
nonspecific therapeutic methods, nor the gastrointestinal treatment was 
able to stop the inexorable course of an essentially chronic disease ; at 
most, temporary ameliorations were observed, but never an actual cure; 
it is also to be recalled that sometimes there were spontaneous remis- 
sions. This inefficiency of treatment is comprehensible if one admits 
that aphthous uveitis is due toa virus and that there is no really 
efficacious treatment of virus diseases except for a few, such as rabies. 


CONCLUSION 


The study of these 5 typical observations allows us to make the 
clinical picture of recurrent aphthous uveitis more precise and to 
confirm the statement that it is indeed an independent disease, defined 
by the development of periodic attacks, by its complex and characteristic 
symptoms and by its resistance to treatment. Although it is a dis- 
order which interests the dermatologist as much as the internist, it is 
above all an ophthalmologic problem, since the most serious symptoms 
are ocular, which end, in the majority of cases, in blindness after a 
varying lapse of time. 

Of the various hypotheses which have been considered to explain 
the origin of the illness, that of-a virus infection seems the most probable, 
as Behcet,’! Franceschetti and Valerio,®*® Cavara‘* and others have 
admitted. This theory finds new support in the concept recently 
advanced by Touraine,** who considers aphthous uveitis as the severe 
and malignant form of “aphthosis,” probably due to a virus but not 
transmissible; this distinction would mark the difference between 
aphthosis and herpes, which has other analogies with the supposed virus 
of aphthous uveitis. The diseases due to viruses develop in general 
in an acute form and produce a lasting immunity, as with measles 
and poliomyelitis. Only herpes and, sometimes, herpes zoster, which 
are caused by related viruses, do not produce immunization but, 
on the contrary, have a great tendency to recurrence. 

Although a virus explains in a fairly plausible way (since its 
existence cannot be proved with certainty, the inoculations having failed 
to produce the disease) the aphthae and the uveitis, it is necessary to 
introduce another factor, which is the sensitization of the organism. 
This allergy, however, seems to be secondary, and not the initial cause 
of the disease: this is analogous to the ocular disorders of the rheumatic 
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type (ankylosing spondylarthritis, Reiter’s disease, Still-Chauffard dis- 
ease) in which allergy modifies secondarily and complicates the primary 
disease due to a determined agent. Allergy alone does not explain 
aphthous uveitis, with its various symptoms. One might say that 
aphthous uveitis is an “aphthosis” developing in a sensitized organism. 

Finally, the third factor to be remembered is the extremely frequent 
coexistence of gastrointestinal disturbances, of which one cannot tell 
whether they are primary, and the cause of the entire illness (one 
might admit, in this case, the penetration of a virus through the 
mucosa of the digestive tract), or whether they are secondary, and 
due to the same cause which produces the other symptoms. 

It seems indispensable to us that in the future the etiologic researches 
should be directed toward identification of a possible virus and that 
perhaps attempts be made to inoculate animals, which previously have 
been sensitized to foreign proteins or to various microbic toxins. 


Ophthalmological Clinic, University of Geneva. 











NUMMULAR KERATITIS AND OCULAR BRUCELLOSIS 


ALAN C. WOODS, M.D. 
BALTIMORE 


” a previous paper published in collaboration with Guyton,’ the 
statement was” made that there was reason to believe that in some 
instances nummular infiltrates in the cornea, the so-called nummular 
keratitis Dimmer, might be due to an infection with Brucella. Since 
the presentation of this paper several further observations have been 
made which strengthen this opinion. The clinical and experimental 
observations which prompt this belief are here presented. 


HISTORICAL REVIEW 

The term ‘‘nummular keratitis” was first used by von Stellwag in 
1889? to describe a form of keratitis characterized by a relatively acute 
onset and the occurrence of multiple, round, sharply delineated, grayish 
or yellowish white areas, about 0.5 to 1.5 mm. in diameter, throughout 
the various layers of the cornea. These areas were often elevated and 
had a tendency to break down and ulcerate. There was marked general 
inflammatory reaction and often vascularization. The course of this 
disease was rapid, healing usually occurring in twelve to fourteen days 
and leaving no residue. The disease was usually bilateral. 

Shortly after the publication of von Stellwag’s paper, there appeared 
reports by Adler* on “keratitis sub-epithelialis superficialis,’ by von 
Reuss * on “keratitis maculosa” and by Fuchs *® on “keratitis punctata 
superficialis.” Adler and von Reuss concluded that the conditions 
described by them were identical with von Stellwag’s “nummular kera- 
titis,” while Fuchs, although recognizing the similarity of keratitis 
punctata superficialis to the disease described by von Stellwag, never- 
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theless emphasized that there were points of difference in the two dis- 
eases and that they might not be identical. 
In 1905, under the name of “‘nummular keratitis,” Dimmer ° reported 
4 cases of a peculiar unilateral keratitis. He summarized the salient 
features of this keratitis as follows: 
: a disease beginning with pain, photophobia and lacrimation, without secre- 
tion, and characterized by the formation of peculiar infiltrates in the cornea. These 
lie mostly in the superficial layers but may involve the middle layers and usually 
reach the size of 1 to 1.5 mm. The margins are fairly sharp; there is a tendency 
to confluence, and opacities several millimeters in size may develop. While some 
of the areas may be completely reabsorbed, others form round, umbilicated ulcers. 
The course drags out. . . . Only in 1 case was the disease bilateral. 


Dimmer expressed the belief that this condition was entirely different 
from forms of keratitis previously described by Adler, von Reuss and 
Fuchs. He could not identify his cases with those of von Stellwag and 
stated that they constituted a separate clinical entity. There was a 
history of injury in only 1 of his 4 cases, and Dimmer therefore con- 
cluded that the disease was an endogenous infection of the cornea. 

Nothing further of any importance on this subject appeared until 
1928, when Salzmann ‘ reported 50 cases of a peculiar keratitis, all from 
the vicinity of Graz. He stated that he had not observed such cases 
during his teaching in Vienna. He did not give a detailed description 
of his cases but stated that in the main they were similar to Dimmer’s 
cases, characterized by a long, drawn-out course and the occurrence of 
nummular infiltrates throughout the cornea which had a tendency to 
break down and ulcerate, other areas healing apparently by subepithelial 
absorption. Salzmann emphasized that the patients were mostly farmers. 
He expressed the belief that the disease was related to herpes. Twelve 
of his patients gave a history of preceding ocular trauma. 

In 1933, under the name of nummular keratitis, Aust * reported 27 
cases. He stated the belief that the condition in these cases, and in 
the cases reported by Salzmann, was identical with the disease reported 
by Dimmer and proposed the name “keratitis nummularis Dimmer,” 
adding the name of Dimmer to avoid any confusion with the disease 
described by von Stellwag in 1889, which he stated was entirely different. 
Aust’s description of the disease is detailed. He described it as a disease 
of seasonal incidence, reaching its height in August and September, 
occurring chiefly in young agricultural workers and being usually uni- 
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lateral. In 7 of Aust’s 27 cases there was a history of preceding trauma. 
The onset of the disease was slow, and in most cases the patient sought 
medical advice from four to six weeks after the appearance of symptoms. 
There were never inflammatory or trritative conjunctival symptoms. The 
salient feature of the disease was the occurrence of multiple nummular 
infiltrates throughout the superficial layers of the cornea, in various 
stages of development. These areas were usually 1 to 1.5 mm. in size, 
although they were sometimes much larger. On examination with the 
slit lamp, the single areas were seen to consist of numbers of very fine 
dots, the intensity of the resulting nummular opacity depending on the 
arrangement and depth of these dots. These opacities were sometimes 
so superficial that they elevated the epithelium. They usually under- 
went subepithelial absorption, with a “sinking in” of the overlying 
epithelium and the formation of a depressed facet, a picture which Aust 
found to be the usual one, rather than the ulceration previously 
described. These depressions occasionally persisted for years. Careful 
microscopic study with the slit lamp revealed at times fine stripes or 
pathways between the different opacities. These lines might quickly 
disappear. The course of the disease was torpid. In search of the 
etiologic agent in the disease, Aust made cultures and corneal inocula- 
tions in animals of nummular infiltrates, without any results. Micro- 
scopic examination of an excised area of infiltrate showed proliferation 
of the fixed keratogerminal cells. Aust was unable to name any etiologic 
agent. He expressed the belief that the disease had no relation to herpes. 
Basing his ideas on the seasonal incidence, the definite history of trauma 
in many cases and the stripes or pathways he sometimes detected between 
the various corneal infiltrates, he expressed the view that the disease was 
probably due to some parasite or fungus of grain, which gained entrance 
to the corneal parenchyma through an abrasion in the cornea, of which 
the patient might often be unaware, and progressed from one area of the 
cornea to another along the stripes or pathways between the various 
infiltrates. 

In 1934 Salzmann ® reported a further series of 82 cases. of “num- 
mular keratitis,’ 13 of which were described in detail. In this paper 
Salzmann went minutely into the general symptomatology of the disease 
but added little to the previous description of Aust. He noted that the 
disease occurred predominatingly in farm workers and was usually 
unilateral. In 24 of his cases there was a history of preceding trauma, 
and in 14, a history of preceding colds. Salzmann emphasized the points 
of similarity of keratitis nummularis, keratitis punctata superficialis and 
keratitis disciformis. He expressed the belief that nummular keratitis 
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belonged in this general group of corneal diseases and stood midway 
between keratitis punctata superficialis and keratitis disciformis and that 
it might be remotely related to herpes simplex of the cornea or to kera- 
titis dendritica. The fact that a virus origin had been demonstrated for 
the latter conditions led Salzmann to believe that a similar etiologic 
agent would later be demonstrated for allied corneal conditions, such 
as nummular keratitis. 


Two cases of nummular keratitis Dimmer were reported by Sacha ?° 
in 1933. The disease in the first of these cases appears identical with 
the previously recognized condition, but that in the second case, which 
Sacha called an atypical form, strongly suggests typical epidemic kerato- 
conjunctivitis. In 1935 Szekeley** reported 25 cases of nummular 
keratitis and emphasized its relationship to keratitis disciformis and 
superficial punctate keratitis. Jese,’* in 1936, reported 77 cases from 
Jugoslavia, occurring chiefly among farm workers. The peak incidence 
of the disease occurred in July. The condition was usually unilateral 
and had all the symptoms previously described by Dimmer, Aust and 
Salzmann. Jese stated that the disease was often associated with colds, 
bronchial catarrh and influenza-like sickness. In 9 of his cases there 
was a preceding history of trauma. Jese emphasized the similarity of 
the curve of incidence of the disease to similar curves for herpetic dis- 
orders of the cornea and expressed the belief that nummular keratitis 
belonged to this group of diseases, being a “new form.” Again, in 1938, 
Jese '* reported 47 additional cases, all with the same general symp- 
toms, usually unilateral typical nummular infiltrates in the cornea, 
absence of conjunctival symptoms, prolonged course, occasional ulcera- 
tion but usually subepithelial absorption with formation of facets. He 
was unable to confirm the presence of any of the connecting pathways 
between the corneal lesions previously described by Aust. Jese reaf- 
firmed his belief that the disease was of virus origin and represented 
a condition midway between herpes simplex and zoster infections. 
Elwyn,'* in New York,. reported 4 cases in 1935; Chen,’® in China, 
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reported 1 case in 1934, and Weskamp and Cotlier,*® in Argentina, 
reported 4 cases in 1940. 

A somewhat similar keratitis, but described under various names 
and occurring in the form of mild epidemics, has been described from 
various quarters of the world. Herbert,’’ in 1901, described an epidemic 
of superficial punctate keratitis associated with an encapsulated bacillus 
which occurred in Bombay in September 1900. The condition was 
usually unilateral, and the corneal lesions suggested those later described 
by Dimmer. However, in all these cases there were pronounced con- 
junctival symptoms. In 1920 Kirkpatrick '* described under the term 
“epidemic macular keratitis” a disease he observed in Madras, India. 
The disease was always unilateral and occurred in all classes of people. 
There were no associated conjunctival symptoms. Kirkpatrick’s descrip- 
tion of the disease is not sufficiently detailed to allow any identification. 
In general, however, it does suggest the disease described by Dimmer, 
Salzmann, Aust and Jese. In 1938 Mulock Houwer ** reported “about 
70” cases of keratitis occurring among agricultural workers in Batavia, 
Netherland East Indies. He expressed the belief that these cases were 
similar to the cases described by Dimmer and were probably the same 
as those described by Kirkpatrick and Herbert. The condition had been 
recognized in Batavia as early as 1912 and had been described by 
Westhoff *° as “sawah-keratitis.” Mulock Houwer *° described the con- 
dition in his cases as almost invariably unilateral, usually with a history 
of some minor preceding trauma, insidious onset, a protracted course, 
round superficial infiltrates in the cornea consisting of a number of fine 
dots, the occurrence of facets, occasional ulceration and vascularization. 
Occasionally the corneal infiltrates were larger, up to 3 or 5 mm., and 
lay deeper in the cornea. Only rarely was there any conjunctival dis- 
charge or symptoms of conjunctival irritation. While he did not make 
etiologic studies, he apparently inclined to Salzmann’s view of a virus 
origin. 

Again similar to the aforementioned cases, but reported under the 
name “nummular keratitis Dimmer” to describe the corneal lesions, are 
the cases recorded in a series of papers published in Germany from 
1938 to 1942. During this period there occurred in Germany and the 
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Balkan states an epidemic of keratoconjunctivitis which on retrospect 
appears identical with the recent epidemic of “shipyard conjunctivitis,” 
now generally known as epidemic keratoconjunctivitis, the virus origin 
of which has been established and the relation to other virus infec- 
tions of the cornea studied. Schneider ** called attention to these cases 
before the Munich Ophthalmological Society in 1938. Later, Meissner ** 
described the epidemic as one of “keratitis nummularis Dimmer.” 
Senger ** described the condition as a conjunctival disease of unknown 
cause, and Schwitalla** as “epidemic keratitis nummularis Dimmer” 
in 1939. The disease as described by these authors is characterized by 
intense edema of the lids, conjunctival symptoms, subepithelial corneal 
infiltrates, diminution of corneal sensitivity, usually involvement of the 
preauricular and regional lymph nodes and a high degree of trans- 
missibility. This epidemic disease was again reported by Jancke in 
1941 °° and 1942,°° his description of the disease being identical with 
that of the authors just mentioned. He noted, however, that the course 
of the disease might vary and that in some patients the conjunctival 
and inflammatory symptoms might be slight. Jancke raised the question 
whether the condition in this epidemic was a recurrence of the num- 
mular keratitis described by Dimmer, Salzmann, Aust and Jese. He 
admitted that at first glance the differences in the clinical course. of 
the disease would unhesitatingly justify a negative answer to such a 
proposition. Nevertheless, on account of the various gradations of dis- 
ease in different persons and the known fact that diseases and contagious 
disorders of epidemic character varied in their clinical manifestations in 
different localities and in different periods, he concluded that the dis- 
ease in this epidemic and all the various conditions reported as keratitis 
nummularis Dimmer were one and the same disease, and he suggested 
for the epidemic type the term “keratoconjunctivitis nummularis epi- 
demica.” In a discussion of the etiology of the disease, he concluded 
that it was due to a virus infection. In his second paper, he emphasized 
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the uniformity of various epidemic corneal-conjunctival inflammations 
and pointed out that the cases described by Fuchs, von Reuss and 
Adler actually constituted a mild epidemic, that Salzmann and Aust 
really reported a second epidemic and that the 1938-1940 outbreak was 
in truth only another epidemic of the same disease. He stated the 
belief that the cases reported from India in 1901 and 1920 and from 
Batavia in 1912 and 1938 were still other outbreaks of the same disease. 
He detailed the points of similarity of these various outbreaks and 
emphasized that all the various reports demonstrated the morphologic 
similarity of the corneal infiltrates, which he regarded as the salient 
symptom of the disease. The differences reported by other authors he 
regarded as unimportant variations of secondary manifestations. A 
similar review was taken by Hogan and Crawford.2* Their article 
appeared almost simultaneously with Jancke’s papers, and they were 
unaware of his suggested terminology. However, in their historical 
review of epidemic keratoconjunctivitis they accepted the view that the 
earlier cases of “nummular keratitis” were actually epidemic kerato- 
conjunctivitis, and they specifically stated that “epidemic keratocon- 
junctivitis, keratitis nummularis (Dimmer), Beéal’s papillary form of 
conjunctivitis and some forms of keratitis disciformis should be included 
in one disease entity.” 

A critical review of the literature which parades under the name 
of nummular keratitis reveals therefore that the term “nummular kera- 
titis’ was coined by von Stellwag and later appropriated by Dimmer to 
designate what appears to be a quite different disease. Von Stellwag 
faded from the picture, and the association of Dimmer’s name with the 
term was upheld by Aust and Salzmann. Later, attempts were made 
to identify this disease with a morphologically similar corneal disease 
of virus origin and, finally, with epidemic keratoconjunctivitis. 

The one pertinent question is whether all the cases described as 
“‘nummular keratitis” were manifestations of virus disease of the cornea. 
This question obviously cannot be answered with any assurance. It is 
quite probable that the majority of the early cases described as instances 
of nummular keratitis, especially those with an epidemic tendency, were 
in truth cases of epidemic keratoconjunctivitis. It is, however, by no 
means so clear that all the sporadic cases described by Dimmer and 
other authors were instances of this virus disease. 

The argument that some cases of nummular keratitis constitute a 
separate clinical entity, distinct from epidemic keratoconjunctivitis, 
would rest on the demonstration of a specific, nonvirus etiologic agent 
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for cases which may be characterized as follows: The onset is usually 
mild, and there is frequently a history of some preceding vague systemic 
disturbance and minor ocular trauma. The cornea shows superficial 
infiltrates just below Bowman’s membrane. These vary from 1 to 3 mm. 
in size and from two or three up to twenty or more in number. Exam- 
ination shows that with the slit lamp they are composed of a number of 
fine, whitish dots. Sometimes the infiltrates are surrounded by a faint 
halo. Ocasionally these subepithelial infiltrates break down and ulcerate, 
but more often they heal by subepithelial absorption, often leaving 
depressed facets. Vascularization is inconstant and never a conspicuous 
feature. Symptoms of keratitis and conjunctival irritation may be 
present but usually are not marked. The corneal sensitivity is not 


diminished. There is no involvement of the regional lymph nodes. The ~ 


disease is apparently not contagious. The course is long and protracted 
over months or years, often with remissions and exacerbations. The 
disease tends to be unilateral. . 


In the last years, 5 such cases have been observed at the Wilmer 
Institute. In none of these cases had any symptoms suggested a virus 
infection. The 5 patients all showed evidences of a Brucella infection. 
In experimental animals an almost exact replica of the picture can be 
produced by infection with Brucella organisms. The purpose of this 
paper is to report these 5 clinical cases and to describe the experimental 
reproduction of a similar clinical picture. 


REPORT OF CASES 


Case 1.—A young farmer aged 35 was admitted to the Wilmer Ophthalmological 
Institute on Feb. 8, 1939. His family history was noncontributory, and his past 
history was essentially without significance. The history of the present illness, as 
later obtained, was interesting. In January, just prior to the onset of his ocular 
trouble, he had been caring for a horse with “fistulizing withers,” a form of equine 
Bang’s disease. At this time, while treading fodder, he thought dust got in his right 
eye. He saw his local physician, who apparently removed a foreign body. The eye 
continued to be moderately inflamed and irritated and had a scratchy sensation, 
and there was slight photophobia. Examination showed moderate conjunctival 
and slight pericorneal congestion of the right eye. There were four distinct round 
infiltrates in the superficial layers of the cornea. On examination with slit lamp, 
these were seen to consist of a number of fine, whitish dots (fig. 1). There was 
no staining with fluorescein. Cultures of the conjunctival sac showed only a few 
colonies of Staphylococcus aureus. Vision was 20/30, in each eye. Examination 
revealed otherwise a normal condition. The left eye was normal. 

The general medical survey was as follows: The physical examination showed 
nothing noteworthy except that the patient was slightly undernourished. The 
search for foci of infection revealed a chronic infection of the right antrum; the 
teeth and genitourinary tract were normal. Roentgenograms of the chest were 
normal. Intracutaneous tests with old tuberculin gave a positive reaction only to 
0.1 mg. Laboratory studies showed that the blood and urine were normal. The 
Wassermann reaction of the blood was negative. The patient was then thoroughly 
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studied for hypersensitivity. He gave negative reactions to all grains, epidermal 
substances and inhalants. He improved slightly under symptomatic treatment 
and was discharged from the hospital on February 18. 

He returned on May 8, with the story that the eye had continued to be more 
or less inflamed up to a week before, when it had become worse. Examination 
showed an increase in the number of subepithelial infiltrates, several of which 
stained lightly with fluorescein. Just below the center of the cornea was a 
depressed facet. He was again admitted to the hospital for treatment, and on 
this admission tests were made for brucellosis. The agglutination test gave a 
negative reaction, but the opsonocytologic index was high (strongly positive) each 
cell being packed with Brucella organisms. Tests for cutaneous sensitivity to 
Brucella organisms made at this time were invalidated by concurrent fever therapy. 

The patient improved under local and systemic arsphenamine therapy and was 
again discharged. He was seen again three years later, at which time there was 
still one small nummular infiltrate in the lower part of the cornea. At this time 
cutaneous sensitivity tests for brucellosis were repeated and gave positive reactions. 





_ Fig. 1 (case 1).—Picture taken with the slit lamp, showing nummular infiltrates 
in the cornea. 


Case 2.—A white man aged 23, a farmer, was admitted to the Wilmer Ophthal- 
mological Institute on June 2, 1943, with the complaint of gradually increasing 
dimness of vision of five weeks’ duration. The family history was noncontributory. 
The significant fact in the past history was a vague illness two years prior to his 
admission, characterized by vague pains, edema of the ankles and palpitation of 
the heart. There had been 2 cases of Bang’s disease on the farm where the patient 
had worked in the preceding eighteen months. Five weeks prior to his admis- 
sion there was dimness of vision in the left eye, followed by inflammation for 
the last two weeks, but there was no pain. He gave no history of trauma. Exami- 
nation showed that the right eye was normal throughout. The left eye showed 
slight pericorneal congestion and three nummular infiltrates, which were slightly 
elevated, lying beneath Bowman’s membrane. One infiltrate either had broken 
down and epithelized over or had undergone subepithelial absorption, for there was 
a depressed facet, surrounded by several large vessels (fig. 2). The infiltrates were 
surrounded by a faint, hazy halo. Examination with the slit lamp showed the 
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usual picture of nummular infiltrates. There was no uveal inflammation. The 
fundus was normal. Vision was 20/50 in each eye. . 

The medical survey showed an essentially normal physical condition. There 
were no apparent foci of infection; the otolaryngologic, genitourinary and dental 
examinations revealed nothing pathologic A roentgenogram of the chest was 
normal. The tuberculin tests all gave negative reactions up to the colossal dose 
of 10 mg. The blood was normal. Urinalysis revealed nothing abnormal. The 
reactions to the Wassermann, Frei and Ito tests were all negative. Neutralization 
tests for Toxoplasma gave negative results. The blood chemistry was normal 
except for a slight elevation of serum globulin (3.2 Gm. per hundred cubic 
centimeters). Cutaneous tests for bacterial sensitivity gave negative reactions 
except for questionable reactions to beta streptococci. Agglutination tests against 
both the suis and the abortus strain of Brucella gave positive reactions in dilu- 





Fig. 2 (case 2)—Nummular keratitis with depressed facet and vascularization. 


tions up to 1:20. The complement fixation reaction for brucellosis was negative. 
Cutaneous sensitivity reactions for Brucella were strongly positive. 

The patient was treated with Foshay’s sensitized Brucella vaccine and showed 
amazing improvement. He was discharged from the hospital on February 28, with 
the eye white and the corneal infiltrates much smaller. 


Case 3.—A 50 year old white woman was admitted to the hospital on May 22, 
1944, with the complaint of a sore, red right eye. The family history was non- 
contributory. The past history was significant in that she had lived in China for 
many years and in 1928 had had brucellosis. This was followed by “rheumatism” 
in the leg and a pelvic disturbance, for which a hysterectomy had been done in 
1937. She had had herpes zoster in 1943. The present illness had begun in 1940, 
when the right eye had become inflamed and painful. This condition had continued, 
with moderate exacerbations and remissions, up to the time of admission. There 
was intense photophobia. Examination of the right eye showed low grade ciliary 
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congestion. There were one small calcified spot in the cornea and several small 
nummular infiltrates in the superficial parenchyma, which on examination with the 
slit lamp were found to consist of myriad whitish dots. There was a faint halo 
around the infiltrates (fig. 3). The corneal sensitivity appeared slightly diminished. 
The epithelium took a fine, punctate stain over the infiltrates. There was no 
evidence of active uveal inflammation, but on examination with the slit lamp a 
few old, crenated deposits of keratitis punctata were seen. The fundus was normal, 
and vision was 20/40 in each eye. The left eye was normal throughout. 


The medical survey showed an essentially normal physical condition. There 
were no foci of infection in the nose, throat, accessory nasal sinuses or teeth. 
Gynecologic examination showed a large cystic left ovary. The cellular and 
chemical constituents of the blood were normal. A roentgenogram of the chest 
showed an old calcified focus in the left hilus and a thickened pleura over the apex 





Fig. 3 .(case 3).—Nummular keratitis with cyst of calcification in the cornea. 


of the left lung. Intracutaneous tests with old tuberculin showed only a slight 
reaction to 0.1 mg. The Wassermann reaction of the blood was negative. The urine 
was normal. The agglutination test for brucellosis gave a negative reaction. The 
complement fixation reaction for brucellosis was strongly positive. Reactions to 
cutaneous sensitivity tests for Brucella were violently positive. 


The patient was given a prolonged course of treatment with Foshay’s sensitized 
Brucella vaccine, the injections being given every second day. The initial dose 
was 0.1 cc. of T-2 the weakest dilution, and the dose was gradually increased up to 
9 cc. of T-50 (T-100 being the maximum concentration). The nummular infiltrates 
gradually underwent absorption; .the eye cleared, and vision rose to 20/30. On Feb. 
20, 1945 the eye appeared entirely clear except for the old calcified spot in the 
cornea. 
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Case 4—A white woman aged 34 was admitted to the Wilmer Institute on 
Jan. 30, 1945, with the complaint of recurrent iritis. The family history was non- 
contributory. The past history was especially interesting. She had had a slight 
attack of pulmonary tuberculosis in 1943, which had completely healed under 
sanatorium treatment. In April 1944 she had an acute meningeal infection. This 
was complicated by an infection of the inner ear, which had left the patient stone 
deaf. Extensive study at this time failed to reveal any cause for the meningitis, 
and it was thought that possibly it might be a virus infection. There were some 
vague ocular symptoms at the time of this illness. Recovery was complete except 
for the residual deafness. The present illness began in August 1944 with a sudden 
acute, evanescent iritis, lasting only a few days and clearing without any residua. 
These attacks were recurrent, affecting first one eve and then the other, and con- 
tinued up to the time of admission. 





Fig. + (case 4).--Nummular keratitis complicating recurrent iritis. 


On admission an attack was just beginning in the right eye, which showed 
ciliary congestion, a contracted pupil, loss of the normal luster of the iris, blurring 
of the pattern of the iris, photophobia and lacrimation. Examination with the slit 
lamp showed a strongly positive aqueous ray but no keratitis punctata deposits 
and no cells in the aqueous. The fundus was normal, and vision was 20/20. The 
left eye was normal throughout and remained so during the period of observation. 
The right eye became more acute on the second day, and on the third day there 
appeared multiple, small, nummular infiltrates in the superficial cornea (fig. 4). 
Examination with the slit lamp revealed that they were composed of myriad, tiny 
whitish dots. There was a faint surrounding halo. Corneal sensitivity was normal. 
The iritis began to subside and on the fifth day had completely cleared. The 
nummular infiltrates likewise began to clear. The patient was discharged on the 
fifth day after admission, on completion of the medical study. 
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The medical survey showed a completely normal physical condition except 
for the eyes and ears. Otolaryngologic examination showed complete destruction 
of the inner ear on both sides. Dental and gynecologic examinations revealed 
nothing significant. Studies of the blood showed a slight secondary anemia. The 
blood chemistry was normal throughout. A roentgenogram of the chest revealed 
an old tuberculous lesion, with no activity. Intracutaneous tests showed a moderate 
sensitivity to 0.01 mg. of old tuberculin. Studies for bacterial hypersensitivity 
showed a moderate reaction to several types of streptococci and pneumococci. 
Agglutination tests for Brucella gave positive reactions in dilutions up to 1: 160; 
the complement fixation reaction was negative, but the cutaneous sensitivity test 
showed a violent reaction. 

This case was especially interesting on account of the differential diagnosis, 
While the patient had a recent tuberculous infection and showed a moderate 
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Fig. 5 (case 5).—Nummular keratitis. 


reaction to tuberculin, the iritis was in no way suggestive of tuberculosis, and 
on a tuberculous basis could only be explained as an allergic reaction to tuberculin, 
which the patient was not receiving. Certainly, the meningeal infection of 1944 
had not been tuberculous. The bacterial hypersensitivity reactions appeared without 
significance. The outbreak of nummular keratitis in the midst of acute iritis was 
certainly remarkable. While it could not be proved, it appeared quite probable 
that the meningeal infection of 1944, which preceded the occurrence of the recurrent 
iritis, might in fact have been due to infection with Brucella. The history of the 
attack was quite compatible with such a diagnosis. 


Case 5.—The patient was not admitted to the Wilmer Institute for study but 
was seen in consultation with Dr. Dorothy Holmes. The Brucella studies alone 
were made in the Wilmer Institute, other examinations being made in Washington, 
D. C. A full history is therefore not available. 
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An 18 year old white girl was first seen by Dr. Holmes on March 24, 1944. 
She complained of blurred vision in the right eye. Examination at that time 
showed multiple nummular infiltrates in the lower part of the cornea just below 
Bowman’s membrane. There were a few large deposits of keratitis punctata. The 
fundus was normal. Vision was 20/30. The left eye was normal throughout. 
A complete medical survey, including tuberculin tests, failed to show any cause 
for the keratitis. On March 31 a cutaneous sensitivity test for Brucella was done, 
which gave a strongly positive reaction. She was given a course of mapharsen, 
and the keratitis began to improve. By August all but three small infiltrates had 
disappeared. In January 1945 the eye was clear, and corrected vision had risen 
to 20/15. At this time, however, similar nummular opacities developed in the left 
eye (fig. 5), and the patient was seen in consultation. The right eye was essentially 
clear. The left eye showed multiple small nummular infiltrates throughout the 
cornea. Examination with the slit lamp revealed that these consisted of small, 
whitish dots and lay just beneath Bowman’s membrane. The examination revealed 
otherwise nothing significant. There were no associated conjunctival symptoms, 
and corneal sensitivity was normal. Studies for Brucella showed a positive reac- 
tion to the agglutination test in dilutions up to 1:160, a positive complement 
fixation reaction and a positive reaction to the cutaneous sensitivity test. The 
patient was given another course of mapharsen and placed under treatment with 
Foshay’s sensitized vaccine. 

An interesting point in this case was that two weeks before the patient was 
seen in consultation she had been given a cutaneous sensitivity test for Brucella 
which at.that time gave a negative reaction but which was followed by the outbreak 
of keratitis in the left eye. It is an interesting speculation that the cutaneous test 
may have precipitated the attack in the left eye. 


EXPERIMENTAL STUDY 


The first observation of keratitis associated with experimental 
Brucellosis was by Fabyan ** in 1912. He reported that 3 of 56 sys- 
temically infected guinea pigs showed deep infiltrates in the cornea 
and lesions in the sclera, choroid and lacrimal gland. No detailed 
description of the clinical picture or illustrations of the histologic appear- 
ance were given, but he stated that “the diseased eyes showed areas of 
infiltration, chiefly of the lymphoid elements. Some typical tubercles 
were seen and also intracellular bacilli.” In 1928 Orloff *’ reported a 
study of the ocular changes encountered in guinea pigs infected with 
Brucella organisms. The ocular disease occurred in about 10 per cent 
of the systemically infected pigs. The first manifestations were ciliary 
injection, followed by the appearance of numerous distinct, small infil- 
trates in the cornea. Inflammatory changes then occurred in the iris, 


exudates in the pupillary space and spread of the infection to the other 


28. Fabyan, M.: A Contribution to the Pathogenesis of Br. Abortus Bang, 
J. M. Research 26:441-487, 1912. 


29. Orloff, K. C.: Optic Neuritis and Amaurosis in Malta Fever, Klin. 
Monatsbl. f. Augenh. 81:582-591, 1928. 
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structures of the eye. Histologically, the diseased cornea showed foci 
of cellular infiltration and new blood vessels, a picture resembling that of 
syphilitic interstitial keratitis. These eyes finally exhibited iritis, iridocy- 
clitis, choroiditis, neuroretinitis and cataract. In 1939 Burky, Thompson 





Fig. 6—Nummular keratitis in a normal rabbit, produced by light scarification 
of the cornea with a needle infected with Brucella organisms. 


Four days after 
scarification. 
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and Zepp *° reported that 5 of 12 guinea pigs systemically inoculated 
with brucellosis exhibited ocular lesions. In 5 animals multiple corneal 
opacities developed. In 2 animals only was there any concomitant iritis, 
the disease being limited to the cornea in the other 3 pigs. Rabbits 
systemically infected with Brucella organisms have not in our experi- 
ence at the Institute had ocular complications. However, beautiful 
multiple infiltrates on the cornea can be produced by slight scarification 
of the cornea with a needle infected with Brucella organisms or by inocu- 
lation of the conjunctival sac with 1 drop of a broth culture of Brucella 
organisms after light scarification of the cornea. Figure 6 shows these 
experimental nummular infiltrates in the normal rabbit four days after 
the scarification.** 





Fig. 7—-Nummular infiltrates in the cornea of a rabbit infected with brucellosis, 
produced by secondary scarification with an infected needle. Six days after corneal 
inoculation. 


The course of the keratitis in rabbits thus inoculated varies according 
to the virulence of the strain of organisms used and the resistance of 
the rabbits. With virulent strains in some normal rabbits the infection 
spreads throughout the eye, the corneal infiltrates increase and become 
confluent, an iridocyclitis with exudates in the anterior chamber occurs 


30. Burky, E. L.; Thompson, R. R., and Zepp, H. M.: Role of Brucella in 
Human and Animal Ocular Disease with Special Reference to Periodic Ophthalmia 
in Horses, Am. J. Ophth. 22:1210-1217, 1939. 

31. Attempts to photograph these lesions were unsuccessful, the high lights 
on the cornea masking the nummular infiltrates and confusing the picture. 
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Fig. 8.—Photomicrographs of a histologic section of the cornea just below the 
epithelium, showing experimental nummular keratitis produced with Brucella. | 
A, low power magnification; B and C, high power magnification. 
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and the infection spreads to the posterior uvea. These rabbits show no 
systemic evidences of the disease other than a high agglutination titer. 
In other rabbits there may be confluence of the primary infiltrates and 
secondary iritis of varying intensity, followed by a gradual clearing of 
the eye with moderate corneal scarring and posterior synechias as the 
residua. In rabbits previously inoculated systemically, and later given 
corneal inoculations with an attenuated strain of organisms, there may be 
no confluence of the infiltrates or spread of the infection throughout the 
eye, the disease remaining limited to the cornea. Figure 7 shows the 
cornea of such a rabbit six days after the scarification. 

Histologic examination of these corneas showed an intact epithelium 
over the lesions. There were some edema of the anterior uveal stroma 
and a moderate localized cellular infiltration, chiefly of polymorphonu- 
clear leukocytes, in the anterior portion of the cornea beneath the epithe- 
lium. Figure 8 shows photomicrographs of one of these lesions (4, 
taken with the low power lens, and B and C, with the high power lens). 
The similarity of these lesions to those produced by herpetic virus is 
striking. 

COMMENT 

The 5 cases here reported all have the common denominator of num- 
mular infiltrates of the cornea associated with serologic or allergic 
evidences of an infection with Brucella. The corneal disease in 4 of 
these cases was quite similar to that in the cases of nummular keratitis 
previously reported by Dimmer, Aust and Salzmann. Except for the 
morphologically similar corneal infiltrates, there was nothing in these 
cases suggestive of epidemic. keratoconjunctivitis or other virus dis- 
ease of the cornea. No other definite etiologic factors were demon- 
strated in these cases, although in 1 case (1) there was a chronic infec- 
tion of the antrum and in 2 cases (3 and 4) there were evidences of an 
old tuberculous infection. The clinical picture in these cases, however, 
did not suggest either focal infection or tuberculosis as the cause of the 
corneal disease. An exactly similar corneal lesion can be produced in 
rabbits by proper inoculation of the cornea with Brucella organisms. 
This, in brief, is the evidence which has prompted the belief that some 
cases of typical nummular keratitis may in truth be cases of corneal 
brucellosis. The happy therapeutic result obtained with Dr. Foshay’s 
vaccine in 2 cases strengthens this belief. Equally happy results have 
been obtained with this vaccine in other cases of chronic ocular brucel- 
losis ; and, indeed, in our experience, this appears to be the best treat- 
ment in such cases. 

It is, of course, realized that virus infections, especially epidemic 
keratoconjunctivitis, are the most frequent causes of nummular sub- 
epithelial infiltrates in the cornea and that Jancke, Hogan and Crawford 
are in the main justified in their view that such cases usually represent 
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one clinical entity of virus origin. There appears sufficient evidence, 
however, to separate the cases here reported from such an inclusive 
classification. If the nummular keratitis in these cases is a mani- 
festation of corneal brucellosis, how should these cases be designated? 
The demonstration of a probable Brucella origin for even a few cases 
of nummular keratitis is an example of the danger of a morphologic 
diagnosis, and the term “nummular keratitis,’ like all morphologic 
terminology of disease, is a poor one and is likely to lead to endless 
confusion as different etiologic agents for corneal infiltrates are demon- 
strated. The association of Dimmer’s name with the picture adds to the 
confusion, for no one knows, or ever will know, exactly what condition 
Dimmer described. Furthermore, he was not the first to use the term. 
However, since the term "nummular keratitis” is firmly implanted in 
the literature, it would be unwise to attempt totally to abandon it. 
Brucella nummular keratitis would appear to be the happiest term for 
the condition in such cases as are here reported, since it describes both 
the etiologic and the morphologic features of the disease. 

It is interesting to speculate how the Brucella organisms reach the 
cornea: The frequent history of trauma suggésts that the mode of 
infection may be exogenous. The production of similar lesions in ani- 
mals by direct infection of the cornea confirms the possibility of such a 
hypothesis. It would appear probable that these corneal lesions may 
result from some minor, often unnoticed, trauma and accidental direct 
inoculation of the eyes. Just what role local hypersensitivity to the 
Brucella organisms may play in the picture is not clear. It is noticeable, 
however, that in all the cases here reported definite cutaneous hyper- 
sensitivity to Brucella organisms was shown. The evanescent attacks 
of iritis shown in case 4 suggest an allergic reaction in the iris, but 
there is no actual evidence that hypersensitivity plays any role in the 
corneal lesions. 

SUMMARY 


The confused literature on nummular keratitis suggests that more 
than one clinical entity may have been described under this term. Five 
isolated, sporadic cases are reported, in all of which the classic picture 
of nummular infiltrates in the cornea and, likewise, serologic or aller- 
gic evidences of brucellosis were shown. A typical nummular keratitis 
can be produced in experimental animals by proper inoculation of the 
eyes with Brucella organisms. From this evidence it seems probable 
that some of the cases of so-called nummular keratitis reported may 
actually have been cases of corneal brucellosis. The term Brucella num- 
mular keratitis is suggested for the condition in such cases. 


Johns Hopkins Hospital. 














RELATION BETWEEN ILLUMINATION AND VISUAL 
EFFICIENCY 


GERTRUDE RAND, Ph.D. 
NEW YORK 


HE British Medical Journal recently carried an annotation under 

the title “Conditions for Good Visibility,” + based on investigations 
made by H. C. Weston at the National Physics Laboratory under 
the auspices of the Illumination Research Council and published by the 
Industrial Health Research Board of the Medical Research Council. 

Weston’s investigation was intended to test the value of a method 
suggested by Beutell ? for determining the level of illumination required 
for the efficient performance of any kind of work involving visual 
discrimination. The method is based on the proposition that the illumi- 
nation required for any visual task, as compared with the simplest 
possible task, depends on certain conditions adversely affecting its per- 
formance, that these conditions can be defined and that if the rela- 
tionship can be ascertained between each of the conditions and the 
illumination required to compensate for it then the illumination suit- 
able for the performance of the task ought to be capable of actual 
computation. 

Among the more important of the conditions affecting the per- 
formance of a visual task are the apparent, or visual, size of the object 
viewed and the contrast between it and its background or other juxta- 
posed objects. The effect of size on the illumination required when the 
contrast is good (black on white) was shown by Weston in 1935,° and 
the effect of varying the degree of contrast for different sizes at dif- 
ferent levels of illumination, in 1945.* 

The interrelationship of the variables—size of object, contrast with 
background and level of illumination—has been studied by several 





From the Knapp Memorial Laboratories, Institute of Ophthalmology. 

1. Conditions for Good Visibility, Brit. M. J. 1:599 (April 28) 1945. 

2. Beutell, A. W.: An Analytic Basis for Lighting Code, Illum. Engin. 27:5, 
1934, 

3. Weston, H. C.: The Relation Between Illumination and Industrial 
Efficiency: I. The Effect of Size of Work, Joint Report of the Industrial Health 
Research Board and the Illumination Research Committee, London, His Majesty's 
Stationery Office, 1935. 

4. Weston, H. C.: The Relation Between Illumination and Visual Efficiency— 
The Effect of Brightness Contrast, Medical Research Council, Industrial Health 
Research Board Report no. 87, London, His Majesty’s Stationery Office, 1945. 
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American investigators, particularly in the decade following World 
War I. Some measures of performance used have been threshold dis- 
crimination (minimum visual angle discriminable), speed of discrimi- 
nation of detail and speed of reading. The work of Ferree and Rand; 
utilizing five sizes of detail (1 to 5.2 minutes of arc) and four contrasts 
between object and background, both dark on light and light on dark, 
is most nearly comparable to that of Weston, both as to the range of 
conditions studied and the measure of performance used. Part of this 
work was published in the Arcuives in 1930.° It may be of interest 
to indicate some points of agreement and disagreement between the 
studies made by Weston and by Ferree and Rand. 

The measure of performance used by Ferree and Rand was the 
minimum time needed to discriminate the orientation of the gap in a 
Landolt ring. The test was thus one of static speed of discrimination 
with the eye already in adjustment. No ocular movements were involved. 
Time of exposure was controlled by a single exposure rotary tachisto- 
scope. Weston’s measure of performance was the speed of cancellation 
of Landolt rings having a given gap orientation on specially prepared 
test sheets containing rings having eight orientations. Corrections were 
made for accuracy and for the action time involved in the mechanical 
work of cancellation. Results were expressed in terms of average speed 
of performance per ring. It may be noted that the speeds reported by 
Weston are considerably lower than those found by Ferree and Rand 
under similar conditions of level of illumination, size of object and 
degree of contrast. This is probably because the latter investigators 
measured directly the shortest exposure time necessary for the discrimi- 
nation of each test object and no ocular movements were involved. 
In Weston’s work, on the other hand, the eyes were allowed to linger 
at will over the task, and the measure of performance included both 
time of discrimination of the test object with the given orientation and 
the time for the ocular movements made in scanning the rest of the 
test material. In this respect the task set by Weston is more indica- 
tive of actual working conditions which involve movements of the eyes 
as well as acts of discrimination ; that set by Ferree and Rand furnished 
sensitive experimental means for detecting the factors which influence 
the eye’s power of discrimination and for indicating the trend and 
direction of their effect. The studies by Ferree and Rand show in all 
probability the maximum increase of response resulting from increase of 


5. Ferree, C. E., and Rand, G.: Intensity of Light and Speed of Vision Studied 
with Special Reference to Industrial Situations: Part I, Tr. I]lum. Engin. Soc. 
22:79 (Jan.) 1927; Part II, ibid. 23:507 (May) 1928. 

6. Ferree, C. E., and Rand, G.: Size of Objects tn Relation to Their Visibility 
and to the Rating of Vision, Arch. Ophth. 4:37 (July) 1930. 
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level of illumination ; the studies by Weston, the amounts of increase 
of response produced in ordinary work. 

Weston’s reports are detailed and worthy of study. Among his con- 
clusions are the following: 

1. With mgximum contrast (black on white) the effect of size is 
greater at all illuminations than is the effect of illumination at any size. 
This conclusion can also be drawn from the work of Ferree and Rand. 

2. Performance is directly proportional to the logarithm of the size, 
for sizes from 1 to 4 minutes; but for larger sizes the increment of 
performance diminishes and is relatively small for sizes from 6 to 10 
minutes. The first part of this conclusion can also be drawn from the 
work of Ferree and Rand. However, for their largest size, 5.2 minutes, 
the curve of speed of discrimination does not level off as does Weston’s 
curve of speed of performance but continues in the same proportion as 
for sizes of from 1 to 4 minutes. 

3. The relation between performance and illumination is such that 
equal logarithmic increments of illumination are accompanied with 
increments of performance which progressively diminish in value. This 
was also found by Ferree and Rand. Above 2 foot candles performance 
becomes practically independent of illumination with sizes larger than 
6 minutes. 

4. The range of illumination over which performance varies appre- 
ciably is different for each condition of contrast and becomes wider as 
the contrast becomes poorer. However high the illumination is made, 
performance with a poor contrast can never equal the maximum per- 
formance with a good one. In general, for a wide range of illumina- 
tion the effect of change of contrast on performance is proportionately 
greater the smaller the size involved. These conclusions were also 
arrived at by Ferree and Rand. 

5. For all sizes, performance varies considerably with brightness 
difference between object and background, as well as with contrast.’ 
That is, with illuminations necessary to give the same absolute bright- 
ness difference between object and background, performance is not the 
same. It is higher when the contrast is good and the level of illumi- 
nation low than when the contrast is poor and the level of illumination 
high. This result was obtained by Ferree and Rand also and was 
attributed by them to the state of adaptation of the eye and the size of 
the pupil at the illuminations under consideration. 

6. Performance is higher with “reverse” conditions of contrast (light 
on dark) than with its “normal” counterpart (dark on light). This was 
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also found by Ferree and Rand for the size.of test objects used by 
Weston for the comparison (3 minutes). The result can be attributed, 
in part at least, to the higher noticeability and greater apparent size of 
the test object as a whole when presented in “reverse” contrast, due 
to the phenomenon of irradiation. In this case, irradiation from the 
white test object causes it to encroach on the black background, thus 
making it appear larger and more noticeable. In “normal” contrast, on 
the other hand, the white background encroaches on the black test 
object, which thus appears smaller and less noticeable. It is true that 
irradiation tends to diminish the size of the gap in the Landolt ring 
when the condition is white on black and to widen the gap when the 
condition is black on white. For this reason, “normal” contrast pro- 
vides the more favorable situation when the detail is near threshold in 
value, for example, 1 minute of arc at low illumination, as was found 
to be the case by Ferree and Rand. But with the supraliminal size of 
detail which alone was used for this comparison by Weston, the higher 
noticeability and the larger apparent size of the entire white test letter 
on the black background are apparently greater factors contributing to 
speed of performance than is the slight widening of the gap in the black 
test letter on the white background. The two studies differ in the 
comparative results obtained at the upper end of the visibility scale. 
For Weston, performance was more nearly equal under “reverse” and 
“normal” conditions at high levels of illumination, a result not obtained 
by Ferree and Rand. The difference in this and in other results when 
conditions favored high visibility is probably due to the different 
measures of performance used by the two investigators. 

Weston concludes that Beutell’s theory is not confirmed insofar as 
performance is not made independent of contrast when visual tasks 
differing only in the contrast they present are illuminated so as to pre- 
sent a constant brightness difference. However, if relative performance 
is considered, i. e., per cent of maximum performance attained with 
each contrast, a brightness difference which depends on the size of 
object involved in the task can be found such that relative performance , 
does not vary considerably with contrast. The minimum brightness dif- 
ference for which this statement is true is that which gives an average 
relative performance of the order of 85 per cent for all contrasts. It 
should be mentioned that this statement holds more nearly for visual 
angles of 4.5 and 1.5 minutes than it does for an angle of 3 minutes— 
the size which is typical of many practical tasks. 

From a practical point of view, Weston’s studies and those of Ferree 
and Rand show that level of illumination cannot compensate entirely 


for the adverse conditions of small size of detail and poor contrast in 
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the work; that when the task is such that these factors cannot be 
improved the level of illumination should be made as high as is com- 
patible with other factors regulating good lighting, such as freedom from 
high brightness and high brightness ratios in the field of view. In most 
cases of this type it is likely that the most favorable illumination will be 
furnished by a good general level of background illumination, free from 
glare and high brightness ratios, supplemented by local lighting of 
the immediate task, the source of which must be well shielded from the 
eyes of the worker. 














PHOTOGRAPHY OF THE EXTERNAL EYE 


HERBERT M. KATZIN, M.D. 
NEW YORK 


HOTOGRAPHIC reproduction of the eye has become an indis- 

pensable part of teaching, research and medical records. The 
mechanical problems involved are different from those found in general 
macrophotography or microphotography because the eye is neither gross 
nor microscopic in size. The problems are really those of low power 
microphotography. Further, because of the problem of blinking, par- 
ticularly in photophobic eyes, the light source should be synchronized 
with the shutter of the camera, and the time of exposure must not 
exceed a certain minimum. Many types of cameras have been used for 
this purpose.t Some are better than others, but none solves all the prob- 
lems that may arise. My associates and I have been working with an 
apparatus which has been quite satisfactory in our hands and which 
has some advantages which we believe to be worth while. 


APPARATUS 


The Leica camera is used in conjunction with a mirror reflex housing, which 
converts it into a single lens reflex camera. This is mounted on an elevating 
stand, the height of which can be varied through a range of 6 cm. The mirror 
reflex housing, to which is attached both the lens and the film carrier, is mounted 
on a rack and pinion, which supplies a fine horizontal focusing adjustment through 
a range of 2 cm. Coarse focusing is accomplished by sliding the base of the 
elevating stand on the glass-topped table. A double wire release is used, which 
raises the mirror of the reflex housing just before it opens the shutter to take 
the picture. Three of the Leica series of lenses may be used with this setup: the 
50, 73 and 90 mm. lenses. The shorter the focal length, the greater the magnifica- 
tion obtained. We have used the 73 mm., 1:9 lens as standard, because it gives 
approximately a 1:1 image size. The reflex housing acts as a bellows extension. 








From the Ophthalmological Service of the Mount Sinai Hospital and the 
Corneal Research Laboratory of the Manhattan Eye, Ear and Throat Hospital. 

1. Bedell, A. J.: Colour Photography in Ophthalmology, in Ridley, F., and 
Sorsby, A.: Modern Trends in Ophthalmology, London, Butterworth & Co., Ltd., 
1940, pp. 213-223. Bogart, D. W.: Clinical Photography with Special Reference 
to Photography of the Anterior Segment of the Eye, Am. J. Ophth. 25:62-66 (Jan.) 
1942. Irvine, R., and Stimson, R.: A Method of Ultra Close-Up Photography 
in Ophthalmology, Arch. Ophth. 23:161-163 (Jan.) 1940. Knighton, W. S.: 


A Simple Set-Up for External Eye Photography, Am. J. Ophth. 21:300 (March) 
1938. 
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Our lighting system consists of two 200 watt projection bulbs, which are mounted 
in aluminum tubes. These are equipped with concave, rhodium-plated mirrors 
and condensing lenses to direct the light beam, and the projection bulbs are over- 
loaded by 10 volts. The lighting is so arranged that during focusing it is dimmed 
by a resistance in series with the projection bulbs. (For the resistor, a no. 1 
Photoflood bulb has been found to be satisfactory.) When the operator is ready 























Fig. 1—A, the complete apparatus, showing Leica optical system, illuminating 
, system, Micro-Switch bracketed to the base of the film carrier, resistance box and 
| chin rest. B, the camera rotated to the vertical position and the base plate removed 
and held next the camera. The pencil demonstrates the activating button of the 
Micro-Switch. 


to take his picture, this resistance is shunted, bringing the illumination up to 
peak intensity. The shunting of the resistance is synchronized with the camera 
shutter by the use of a Micro-Switch. The Micro-Switch measured only 4% by % 
by 1% inches (1.6 by 1.6 by 4.78 cm.) and has a mechanism so sensitive that 
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7 ounces (200 Gm.) of pressure and a 0.002 inch travel is sufficient to throw it. 
The contacts will carry up to 1,250 volts alternating current, which is much more 
than is necessary for our purpose. The switch is bracketed to the Leica base 
plate in such fashion that the shutter release mechanism throws the switch just 
before it opens the camera shutter. The net result is that the patient's eye js 
under observation through the mirror reflex housing under reduced illumination 
until the instant the picture is to be exposed. Then, by operation of the Leica 
wire release the mirror is lifted, the illumination is brought up to full intensity 
and the shutter is snapped. 


COM MENT 


Film.—Since the miniature camera is designed for the use of 35 mm. 
film, and the size of the human eye is such that it fits well, natural 
size, on this film, this film has been the most convenient type to use. 
Kodachrome in the 35 mm. size is ideal for transparencies; its only 
disadvantage is that of being somewhat slow. The black and white 
35 mm. films are available in much faster emulsion speeds and are 
satisfactory for publication work. 

Lenses—Lenses that are used for ordinary photographic purposes 
are optically corrected for use at infinity and when used at short 
range are not ideal. A special series of lenses is manufactured that is 
recommended for low power microphotography. These are the Micro 
Tessar and the Micro Summar lenses, manufactured by Zeiss, Leitz, 
and Bausch and Lomb. They are corrected for 1:1 magnification. 
However, if an ordinary photographic lens is of high quality, it is per- 
fectly satisfactory. So far as the focal length of the lens is concerned, 
the longer the focal length of the lens, the greater the bellows extension 
must be to give the same ratio of object size to image size. In other 
words, using a 50 mm. extension on a 50 mm. lens or a 73 mm. exten- 
sion on a 73 mm. lens will give the same (1:1) magnification, the 
only difference being that the lens of the longer focal length must be 
used at a greater distance from the object. This is of practical impor- 
tance when the illuminating system is to be considered. 


Depth of Focus.——For any given lens, the depth of focus depends 
largely on two things: the factor of magnification and the diaphragm 
stop. Since the magnification is the factor that we choose to keep 
constant, in order to increase our depth of focus we have to decrease 
the aperture of the diaphragm. This can be done only when there is 
sufficient illumination to obtain exposure of the film within the allotted 
exposure time. 





Focusing.—Although there are several available means of focusing, 
we feel that there is only one which is entirely satisfactory. Sliding or 
folding ground glass screens have the disadvantage that the patient 
may move or the camera may be jarred out of place before the picture 
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is taken. Fixed focusing devices of various kinds do not allow much 
flexibility, and, since the depth of focus is only about 3 mm., it is easy 
to get a blurred image. By far the best focusing system is the single 
lens reflex camera. With this the patient can be observed until the time 
the picture is taken. The mirror reflex housing converts the Leica 
camera into a single lens reflex camera. \ 
Lighting—The type of light source to be used poses the greatest 
number of problems: ‘The color temperature must be suitable for 
Kodachrome; the illumination must be evenly distributed to give flat 
lighting ; the highlight of the cornea must be as small as possible and so 
placed that it does not obscure the pathologic features. The amount of 
illumination must be adequate to allow an exposure time of less than 
one-tenth second because of blinking. Photoflood lamps have the 
proper color temperature but are large and the light output decreases 














Fig. 2—Photograph of corneal transplant taken with the camera. 


as they burn down. Photoflash bulbs have the disadvantage that a sub- 
sidiary source of illumination is necessary for focusing and the exact 
location of the corneal highlight is not known. Both Photoflood and 
Photoflash bulbs produce rather large corneal highlights. Projection 
bulbs are small (1 inch [2.5 cm.] diameter), and the concentration of 
the filament into a small area makes it possible to focus the light beam. 
These bulbs do not have the required color temperature, but by using 
a bulb rated for 100 volts on a 110 volt line the color temperature is 
raised sufficiently for our purpose. 

Another type of light source is the gas discharge tube, developed 
by Edgerton for high speed macrophotography. In this type a high 
voltage charge is built up in condensers and discharged through the 
tube. The amount of illumination and the frequency of discharge can 
be varied, depending on the amount of current used. This method 
produces excellent photographs, particularly when higher magnification 
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is necessary. The equipment is expensive and is still in the process of 
development. It has been used by Gartner? and by Kruse.* 

The light sources have to be placed in such a position that the 
camera does not throw a shadow on the eye, and for that reason a 
certain minimum working distance must exist between the camera lens 
and the eye. This is worked out in the choice of the focal length of 
the lens. 

SUMMARY 

A camera for photography of the external eye is described, including 
devices for focusing, illumination and synchronizing the light. My asso- 
ciates and I have been using this device for three years, with good 
results. 

1148 Fifth Avenue. 


2. Gartner, S.: Blood Vessels of the Conjunctiva: Studies with High Speed 
Macrophotography, Arch. Ophth. 32:464-476 (Dec.) 1944. 
3. Kruse, H. D.: Personal communication to the author. 
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METHOD FOR BIOMICROSCOPIC STUDY OF THE CON- 
JUNCTIVAL BLOOD VESSELS 


SAMUEL GARTNER, M.D. 
NEW YORK 


HE conjunctival vessels are readily available for study and provide 

the ophthalmologist with a unique opportunity to learn many of the 
details of the ocular circulation. Through these vessels pass the blood 
for metabolic activities of the eye. In addition, the veins drain the 
aqueous and have a part to play in the complex control of the intra- 
ocular tension. There are many details of their circulation that can be 
studied when a proper method is provided. 

I? recently published a study containing macrophotographs of the 
conjunctival blood vessels taken with a high speed light with a new 
ocular camera, made by the Fairchild Instrument and Camera Com- 
pany, New York. ‘So much was revealed by these photographs that 
an attempt was made to study the vessels directly at comparable magnifi- 
cations in the living patient. 

The conjunctival blood vessels can be examined in some detail with 
the usual slit lamp. However, even with the widest slit there is insuffi- 
cient light, and much is lost. The slit beam is of little advantage in 
studying the conjunctival vessels. So much has been written of recent 
years concerning the value of the sharply focused slit beam of light that 
it seems to be going backward to remove the slit. However, conditions 
in the conjunctiva are very different from those in the pupillary zone. 
In the transparent media of the eye, the narrow focused slit beam of 
light is a splendid arrangement, while its illumination is near the upper 
limit of tolerance for most patients. However, on the conjunctiva a 
wider field of illumination is advantageous, and higher intensities of light 
are easily tolerated. With the combination of more light and a larger 
field, much more becomes visible through the binocular microscope. 

Examination with the modified slit lamp supplements the method 
of photographic study. The camera yields a permanent record, and with 
serial photographs the small and rapid changes that occur in the blood 
vessels can be measured. The modified slit lamp offers a superior 
binocular view with stereopsis in the colors of the living tissues. The 


From the ophthalmologic service of Montefiore Hospital, under a special 
grant from the United Hospital Fund of New York. 

1. Gartner, S.: Blood Vessels of the Conjunctiva, Arch. Ophth. 32:464 (Dec.) 
1944, 
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examination can be continued for long periods, and the movement of the 
blood can be clearly followed in many vessels. 

The modification of the slit lamp can be accomplished in a few minutes, 
at little cost, and the lamp can as readily be reconverted to the con- 
ventional form whenever desired. The modification of the two popular 
models of the Bausch and Lomb instruments will be described. It 
should not be difficult to make a similar change with other models, 
The essential idea is to obtain more light by removing the slit mecha- 
nism and its housing. If the condenser is attached to the slit mechanism, 
they are both removed, and a riew condenser must be provided to focus 
the beam. 

















Fig. 1—Bausch and Lomb slit lamp. A, the screw is loosened and the slit 
control mechanism removed. 


My office model is the type in which the mechanism for controlling 
the slit is detached by loosening a small finger screw, as shown in 
figure 1, while the condenser is not disturbed. This permits the 
passage of a powerful beam of light, the effect of which is further 
enhanced by slipping out the diaphragm at the focusing lens. 

The Simplified Universal model of the Bausch and Lomb slit lamp 
in use at Montefiore Hospital has the condenser and the slit mechanism 
combined in one unit. This is removed by loosening the lock screw, 
shown in figure 27. A brilliant, broad beam of divergent light appears, 
for which a condenser is essential. A sufficiently effective one is sup- 
plied by the + 13 lens in the vulcanite handle, 2 inches (5 cm) wide, 
of the type usually employed in ophthalmic examinations. This is 
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attached with adhesive to the light arm, as shown in figure 2//. This 
simple condenser focuses a powerful beam, which is very hot but is 
effectively cooled with a 2 inch thickness of plate glass inserted in the 
line of the beam. Any other type of glass or water cooler would be 
useful. 

Reflections from the condenser and cooler into the eyes of the 
examiner are avoided by enclosing them in a tube of thick black paper, 
which is simply wound around them and conveniently attached, as shown 
in figure 2 ///. 

















Fig. 2.—/, Bausch and Lomb slit lamp. A, the screw is loosened and the housing 
containing the condenser and slit control mechanism removed. //, lamp after 
removal of housing containing the condenser and slit control mechanism. A, screw, 
which was loosened; B, condenser lens 2 inches in diameter; C, plate glass, 2 inches 
thick, for cooling the light. ///, lamp after modification. A, screw, which was 
loosened; B, black paper cover over condenser and cooler; C, filter attached to 
focusing light. 


Focusing is accomplished by shifting the light arm and adjusting 
the focusing lens in the usual way. The smallest circle of light obtained 
measures 6 mm. in diameter and is many times as bright as the best 
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the scleral conjunctiva, enough light penetrates the ocular coats to dis- 
turb some patients. For these persons, the intensity can be diminished 
by shifting the light arm away from the eye, at the same time providing 
a larger area of illumination. 


A green filter placed in the beam of light is valuable in many exami- 
nations (fig. 2///). This diminishes the illumination to 2 comfortable 
level for both patient and physician. With the green light, the red 
blood cells appear black, affording a striking contrast to the white 
sclera. A good quality of photographic filter should be obtained for this. 


The conjunctiva is viewed through the binocular microscope in the 
usual way; the tarsal conjunctiva and the lids, as well as other parts 
of the body, can be examined with this instrument in a similar manner. 
The patient experiences little or no annoyance from this light, which 
in every way appears innocuous and safe to employ. 


Magnifications of 22 to 35 are the most practical in studying the 
blood vessels. While it is possible to magnify the field over 100 times, 
the normal oscillations of the eye disturb these views. 


There is considerable variation in the appearance of the conjunctival 
blood vessels with an increase in illumination and magnification. Direct 
examination of the eye with ordinary light shows a white sclera with 
delicate blood vessels. With the usual slit lamp more detail of the vessels 
is seen. With the modified slit lamp many more vessels are seen and a 
beautiful picture of the circulation is revealed. The photograph obtained 
with the high speed light and ocular camera, illustrated in figure 3, 
shows considerable detail of the vessels, but this only suggests the fine 
view obtained with the modified slit lamp, through which much more is 
seen. 

The conjunctiva is almost transparent, particularly in older persons, 
so that the blood vessels are easily seen. The red vessels are arranged 
in a thin layer againt a contrasting white background. The walls of 
most of these vessels are so thin that they are barely discernible, whereas 
the blood cells circulating in them are visible. There is a conspicuous 
variation in many features of the circulation from vessel to vessel. In 
some there is a swift current, which flows evenly; in others the blood 
moves slowly and irregularly, and in still others the flow may even 
stop and reverse. In a few instances a pulsating movement synchronous 
with the heart beat is observed. In some vessels there is a rushing and 
swirling of a turbulent stream. The aqueous veins, which were so named 
by Ascher * because of their high aqueous content, are ieadily identi- 
fied, and their course is easily traced. Delicate lymph channels can 
be identified in a few instances. 


2. Ascher, K. W.: The Aqueous Veins, Am. J. Ophth. 25:1174 and 1301, 1942. 
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iy The circulation of the blood has been studied in living animals, 
ae birds and reptiles, using such favorable areas as the webs between 
the toes, the nictitating membrane and the mesentery. In man, extensive 
studies have been made of the capillaries of the nail bed. The method 
I have described offers the conjunctiva as the best tissue in living man 
to study the circulation of the blood in the small vessels. This should 














Fig. 3—Blood vessels of the conjunctiva. 


prove useful to the physiologist as well as to the ophthalmologist. 
Mechanical, chemical and nervous stimulation causes changes in the 
circulation that can be readily observed and photographed; so experi- 
mental studies can be readily performed. Obviously, the integrity of the 


eye must be respected in any procedure. 
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SUMMARY 


A modification of the slit lamp microscope is presented which con- 
siderably improves the ability to examine the finer features of the 
blood and lymph vessels of the conjunctiva in the living patient. 

The vessels are so clearly revealed with this improved light that 
the circulation in them can be easily studied. 

With this method the conjunctiva is the best tissue in man in which 
to study the circulation in the small vessels during life. 


521 Park Avenue 21. 














TECHNICAL USES OF AIR IN OPHTHALMOLOGY 


WENDELL L. HUGHES, M.D. 
HEMPSTEAD, N. Y. 
AND 


J. GORDON COLE, M.D. 
NEW YORK 


HE uses of air in ophthalmology are for the most part limited to 
the mechanical displacement of tissues. The use of air in various 
procedures has become more prevalent during recent years. 


ROENTGENOGRAPHY 


Employing a technic similar to that originally described by Gasteiger 
and Grauer* in 1929, and also discussed by Spackman? in 1932, in 
which they injected air into the fascia bulbi (Tenon’s capsule) imme- 
diately next to the sclera, Pfeiffer * has found the procedure useful in 
determining whether a foreign body is deep in the eye or just behind it. 
The air is injected into the potential space between the fascia bulbi 
and the sclera, and then roentgenograms are taken to show the exact 
location of the sclera in relation to any opaque foreign body or other 
radiopaque substance or structure. A summary of his technic follows: 


With the eye anesthetized with several drops of tetracaine and procaine, the 
needle of a 5 cc. syringe, with the barrel open, is introduced through the con- 
junctiva at 4:30 o’clock 8 mm. from the limbus, ‘and the point is carried through 
to come into contact with the sclera of the eyeball. The syringe is then closed 
gently, thus inflating the potential space which exists around the posterior segment 
of the eye. 

The patient lies on a table, with the head in the lateral position on the 
cassette and with the injured eye down, and is instructed to direct his gaze in 
such a fashion as to bring the foreign body, which has previously been localized, 
in the most posterior position, so that the primary pencil of roentgen rays passes 
tangential to the point where the foreign body is known to lie. The posterior 


Read at the Eighty-First Annual Meeting of the American Ophthalmological 
Society, Hot Springs, Va.,-Nov. 12, 1945. 

1. Gasteiger, H., and Grauer, S.: Zur Diagnose der Doppelperforation des 
Augapfels mit Hilfe von Lufteinblasung in den Tenonschen Raum, Fortschr. a. d. 
Geb. d. Réntgenstrahlen 40:272-278, 1929. 

2. Spackman, E. W.: X-Ray Diagnosis of Double Perforation of the Eyeball 
After Injection of Air into the Space of Tenon, Am. J. Ophth. 15:1007-1012, 1932. 
Spackman cites Gasteiger and Grauer! as suggesting injection of air into Tenon’s 
capsule for diagnosis of location of the foreign body in relation to the sclera. 

3. Pfeiffer, R.: Personal communication to the authors. 
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surface of the eyeball is well revealed on the film by the air space, and this 
allows one to decide whether the fragment is in or out of the eyeball. 


In cases of fracture the presence of air in the tissues *may occasion- 
ally be of value in localizing small fissure fractures communicating with 
the air passages. 

SURGICAL PROCEDURES 
In surgical procedures air has been found of value in several ways. 
A. Injuries in the anterior portion of the eye 
1. Perforating injuries of the cornea 
(a) Recent injuries 

In cases of recent laceration of the cornea with incarceration of iris 
and/or lens capsule in the wound, mattress corneal sutures are so 
placed that an air-tight closure of the wound is obtained. The iris and 
other structures are removed from the wound, and sufficient air may 
usually be inserted to separate the underlying structures from the cornea 
until aqueous has been reformed. The air mechanically reforms the 
anterior chamber immediately in approximately normal fashion. The air 
bubble gradually disappears and is replaced by the aqueous, so that at 
the end of from three to six days the bubble is entirely gone. The 
wound in the cornea must, of course, be accurately closed to retain the 
air bubble, and the patient’s head must be placed in such a position that 
the air bubble will rise to insert itself behind the cornea in the region 
of the laceration or to separate the structures, which would otherwise 
tend to become adherent to the posterior corneal surface or be incar- 
cerated in the wound if the anterior chamber remained flat. 

(b) Anterior synechias occurring after injuries or perforating ulcers 

In cases of anterior synechias to the cornea following late after a 
laceration, perforating ulcer or incision in the cornea, with loss of 
aqueous in the anterior chamber, the simple incision of the band fre- 
quently results in at least partial recurrence of the adhesions because 
the raw surfaces made by the incision of the band remain in contact. 
The adhesions often completely or partially reform unless some means 
is provided to keep them apart. Saline solution is used for this pur- 
pose but is not without danger. I know of at least 1 case of loss of the 
eye following this procedure. Air forms the ideal substance for this 
purpose, as it is gradually absorbed, does not dilute the fluids of the 
eye and produces minimal local tissue changes in the cornea and iris. 


In several cases of this condition operation has been performed with 
success and with no tendency for the adhesions to reform. <A special 
knife has been constructed, similar to the goniotomy knife (fig. 1A 
and B), but with a longer blade, with which it is possible to aspirate 
the aqueous and insert as much air as is required without removing 
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the knife from the anterior chamber. The injection of the air serves 
mechanically to put the adhesions on the stretch so that they are more 
easily severed. If additional air can be introduced in order to keep the 
lens from coming forward and being injured at the time of incision of 
the synechias, the danger of traumatic cataract and its sequelae will 
be reduced. 

2. Anterior synechias after discission 

Frequently, after discission of a secondary membrane or after iri- 
dotomy, where the instrument enters the vitreous, strands of vitreous 
(or even lens capsule or iris) may be seen stretched forward to the 


site of the corneal incision. Also, after cataract extraction, iris, lens 
J 





ve 




















Fig. 1—A, knife cannula with 5 mm. blade and hollow shaft with hole just 
back of the blade, to which the pointer is directed; B, knife cannula mounted on a 
two way luer connection, ready to have the two syringes attached. 


capsule or vitreous incarcerated in the wound may cause continued 
irritation, retraction of the wound, glaucoma or even sympathetic 
ophthalmia. Simple incision of these strands is frequently ineffective 
because of reformation of the adhesions. If air is inserted either at the 
time of the original cataract extraction or the discission or at the time 
of secondary incision of the anterior adhesions, the structures are sepa- 
rated from the wound in the cornea in the same manner as previously 
described for lacerations of the cornea. In cases in which these anterior 


synechias are responsible for secondary glaucoma, the latter may be 
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relieved simply by easing the traction on them. These adhesions are 
readily visualized without the use of a contact glass if the aqueous js 
withdrawn from the anterior chamber and sufficient air injected. 

3. Vitreous in contact with cornea 

In 2 cases, after intracapsular cataract extraction a mound of vitreous 
protruded through the pupil and remained in contact with the central 
portion of the cornea, causing a central corneal haze and, in 1 case, 
secondary glaucoma. The vitreous was separated from the cornea with 
a suitably curved iris repositor inserted obliquely at the limbus (vitreo- 
dialysis) and air inserted to maintain the separation until the aqueous 
reformed. In both cases the condition was relieved, and in the case with 
increased tension the intraocular pressure was reduced to nogmal without 
any further procedure. The central haze of the cornea which had already 
developed remained permanently. 

4. Cataract extraction 

At the end of a cataract extraction, as a final step, injection of air 
into the anterior chamber helps in preventing incarceration of structures 
in the wound. An air-tight wound is of course a necessity, and air 
inserted as a final step aids in separating the underlying structures 
from the wound, thus preventing complications due to this factor. 

When the volume of vitreous is very small, a deep concavity of the 
cornea is occasionally seen after removal of the lens, with wrinkles in 
the stroma and usually an intense generalized corneal reaction subse- 
quently. The first reference I have been able to find to injection of air 
in this situation is one by Elschnig (cited by Selinger*). Injection of 
air helps to restore the normal curvature of the cornea and lessens the 
postoperative reaction and opacity. This collapse of the cornea usually 
occurs in feeble or debilitated persons. When the volume of vitreous 
seems large and tends to push the iris forward into the wound, injected 
air tends to hold it back. If there has been loss of vitreous during the 
operation, the insertion of air tends to push the main body of the vit- 
reous back, thus helping to keep it away from the wound. In routine 
cases the injection of air also helps to reestablish the intraocular pressure, 
at least in part, thus lessening the danger of hemorrhage immediately 
after the operation. 

The postoperative position of the eye is of course of considerable 
importance. The eye should be maintained in such a position as to bring 
the air into the upper part of the anterior chamber, so that it inserts 
itself behind the corneal wound as nearly as possible. Accurately applied 
sutures are, of course, a necessity in order to keep the air in the anterior 
chamber. Selinger,‘ in 1937, reported the routine use of air in 22 cases 


4. Selinger, E.: Injection of Air into the Anterior Chamber After Cataract 
Extraction, Am. J. Ophth. 20:827-828, 1937. 
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of cataract extraction (12 of intracapsular and 10 of capsulotomy 

extraction). In 4 cases extraction was done through a round pupil 

with no peripheral iridectomy. In 1 case of prolapse of the iris the 

incision was faulty, the iridectomy being done partially with the knife. 
5. Trephination 


As a final step in the performance of a trephine operation for glau- 
coma, air inserted into the anterior chamber provides a space between 
the iris-lens diaphragm and the cornea, and some of the air passes out 
the trephine opening under the conjunctival flap, providing at least a 
temporary space by separation of the conjunctival flap from the under- 
lying sclera. The air is kept in this area by the accurate suture of the 
conjunctival flap.° The air provides at least a temporary space for 
the filtration of the aqueous and seems to aid in the establishment of 
permanent filtration. This procedure was reported by MacMillan,® 


in 1939. 


6. Absence of anterior chamber after cataract extraction, trephina- 
tion or similar operations 


In the delayed formation of the anterior chamber following operation 
for cataract or trephination, air has been injected into the anterior 
chamber as an aid in its reformation. This procedure is original with 
Dr. John M. MacLean, and he will discuss this phase of the use of air. 
MacLean’s original work was referred to by Friedenwald * in discussing 
MacMillan’s ® paper on the use of air in trephine operations. 

7. Air goniotomy 

Goniotomy was introduced by Barkan * for cases of deep chamber 
glaucoma. The operation has gained only moderate acceptance because 
of the difficulty attending the manipulation of the heavy contact glass 
and the knife at the same time and the limitation in the choice of cases 
to those in which there is a deep chamber, so that the angle of the 
chamber may be visualized. If some of the aqueous is accidentally 
released, the technical difficulties of the operation are multiplied. 


5. If a continuous mattress suture of 00000 surgical gut is used for this purpose, 
it need not be removed. This suture is ideally suited to closure of wounds of 
this type. 

6. MacMillan, J. A.: Injection of Air as Factor in Maintaining Filtration 
After Corneoscleral Trephining in Glaucoma, Arch. Ophth. 22:968-973 (Dec.) 1939. 
Koster (1902), cited by MacMillan, injects air into the anterior chamber as a 
therapeutic measure in cases of tuberculous iridocyclitis and keratitis. MacMillan 
suggests injection of air into the anterior chamber in cases of delayed reformation 
of anterior chamber. 


7. Friedenwald, J., in discussion on MacMillan.® 


8. Barkan, O.: New Operation for Chronic Glaucoma: Restoration of 
Physiological Function by Opening Schlemm’s Canal Under Direct Magnified 
Vision, Am. J. Ophth. 19:951-966, 1936. 
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With the technic to be proposed it ‘is possible to perform goniotomy 
in cases of glaucoma with a shallow anterior chamber, as well as in 
those with a wide angle. By simply increasing the amount of air in the 
anterior chamber, the depth of the chamber may be increased. 

It was thought that if goniotomy could be performed without the 
use of the contact glass it would be a contribution to simplification of 
the procedure. It was demonstrated by animal experimentation that a 
distinct view (fig. 2) of the anterior chamber could be obtained if air 
was substituted for the aqueous. A fine, very sharp no. 27 hypodermic 
needle was inserted into the anterior chamber of a rabbit in an oblique 
direction through the limbus and, entering the sclera subconjunctivally 
2 mm. distal to the limbus, came into the anterior chamber about 3 mm. 
anterior to this point. The needle, mounted on a tuberculin syringe, 
was directed to a point slightly peripheral to the margin of the pupil, 
so that the lens was protected from the point of the needle. The aqueous 
was withdrawn and the syringe removed from the needle and replaced 
with a second one, with the plunger drawn back halfway. The iris-lens 
diaphragm was pushed back by injection of 2 cc. of air into the ante- 
rior chamber from the collapsed position to one slightly farther back 
than the normal. The angle of the anterior chamber was distinctly 
visible, and with a binocular loupe the details were readily identified 
by direct observation without the use of a contact glass. A photograph 
was taken which shows the relation of the structures in the angle of the 
anterior chamber (fig. 2). 

Further experimentation on rabbits was conducted to determine 
whether there would be any reaction if too much air were left in the 
anterior chamber or whether it would make any difference how the 
syringe used for dilating the anterior chamber was filled. Methods 
that would ordinarily be available in the operating room were used. 
1. Unfiltered room air was employed by simply drawing back the plunger 
of the syringe. 2. Air was drawn through a sterile cotton ball.° 3. The 
plunger was withdrawn while a short needle was heated to red heat in 
the flame of an alcohol lamp, the end of the needle being in the flame. 
4. A longer needle was used, so that the air from beyond the flame was 
drawn through a portion of the needle in the middle heated to a cherry 
red heat. 5. Air from a vial sterilized by immersion in boiling water 
for fifteen minutes was used. Experimental injection of air in rabbits 
has been reported on by von Sallmann® in connection with his work 
on the intraocular use of air. 

There was no noticeable difference in the reaction of the eye or in 
the rate of absorption of the gas bubble depending on the various 


9. von Sallmann, L.: Air Insufflation into the Anterior Chamber, Nat. M. J. 
China 17:6-17. 1931. 


























Fig. 2.—Photograph of the angle of the anterior chamber of the rabbit eye, 


with air in the anterior chamber and no contact glass. The arrow points to the 
angle. The color of the lid may be seen through the conjunctiva. 
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methods of sterilizing the air. In von Sallmann’s experiments pure 
oxygen was found to be more rapidly absorbed. 

Some rabbits were subjected to repeated injections of air every two 
days, the air being kept in the anterior chamber for four weeks to deter- 
mine whether there was any effect on the eye from prolonged presence 
of air in the anterior chamber. In cases in which only one injection 
was made the air bubble ‘in the anterior chamber gradually became 
smaller and disappeared entirely in an average of four days, at about 
the same rate as in the human eye. 

The feasibility of visualizing the angle of the anterior chamber by 
means of replacing the aqueous with air prompted the clinical trial of 
“air goniotomy.” 


Case 1.—Acute congestive glaucoma of the right eye; tridectomy. Mild chronic 
simple glaucoma of the left eye; air goniotomy. 

Right Eye—Mrs. J. M. had a history of poor vision, pain and redness in the 
right eye, of one week’s duration. Vision was 5/200. Tension was 65 mm. of 
mercury. The cornea was steamy; the pupil was in mid-dilatation and the disk 
was cupped. Iridectomy was performed on this eye, with good result, on Feb. 
19, 1945. Tension varied from 20 to 40 mm. of mercury (Schigtz). Corrected 
vision was 20/40 after operation. 


Left Eye—The anterior chamber of this eye was not unusually shallow, and 
with the gonioscope some peripheral anterior synechias were seen in the angle. The 
tension had been intermittently increased to 35 mm. of mercury, even under the 
influence of pilocarpine. Vision was 10/200. Goniotomy with injection of air in 
the anterior chamber was performed, with little postoperative reaction. 

Outcome.—The tension in each eye has remained normal up to the present time 
(three months after the operation). The postoperative field of the right eye was 
slightly contracted nasally, while that of the left eye was normal for a 3/1,000 
white test object. 


CasE 2—Mr. L. B., aged 38, gave a history of having been struck in the 
right eye with a brick at the age of 24. The injury left the vision of the right 
eye slightly less than that of the left. Scars on the retina and a few exudates 
were found, with vision of 20/25 in the right eye and of 20/15 in the left eye. 
In April 1944 vision in the right eye became blurred, and a diagnosis of glaucoma 
of this eye was made. 

A 1.5 mm. tréphine opening had been made, which was followed by moderately 
severe iritis and vitreous haze. The tension remained normal for a few months 
and then rose again to 48 mm. of mercury. The fields were found to be con- 
tracted in November 1944. In January 1945, a 2 mm. trephine opening was made, 
but the operation was not effective in reducing the tension. 

On Jan. 30, 1945 a broad-based portion of the iris was removed; this was 
effective for a few weeks. A broken root of a tooth, about which an area of 
rarefaction was seen in roentgenograms, was removed in the latter part of February. 
I saw the patient on March 3. 

Vision with correcting lenses was 20/200 in the right eye and 20/13 in the 
left eye. Tension in the right eye was found to be elevated, measuring 48 mm. of 
mercury (new Schigtz). There was a surgical coloboma of the iris above with 
a peripheral iridectomy wound behind a trephination scar in the temporal pillar. 
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The media were clear, and there was glaucomatous cupping of the nerve head. 
There were numerous posterior synechias and some organized exudate on the 
anterior capsule of the lens. Gonioscopic examination revealed numerous periph- 
eral anterior synechias in the angle of the anterior chamber, and at the site 
of the trephination the ciliary processes were seen to be drawn forward, to close 
the opening. In the area of the iridectomy the pigment of the ciliary processes 
was seen to be drawn forward and to spread out over the inner aspect of the 
cornea at the site of the incision. 
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Fig. 3 (case 2).—The upper part of the illustration shows fields taken before 
operation on right eye (left eye: 3 mm. at 260 mm.; right eye: (a) field for 
light and (b) field taken with a 15 mm. test object at 200 mm.) ; the lower part 
of the illustration shows the preoperative central field of the right eye. 


There was marked contraction of the field of the right eye but no involve- 
ment of the field of the left eye (fig. 3). 

Examination of the left eye revealed nothing pathologic except a few small 
peripheral anterior synechias across the angle of the anterior chamber at the 
upper pole, as seen with the gonioscope. Visual acuity and the visual fields were 
normal, as were the tension and fundi. 

Roentgenographic study of the teeth (March 30) showed nothing pathologic. 
No broken roots or devitalized or unerupted teeth were present. 
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Air goniotomy was performed on March 31. A no. 27 hypodermic needle 
attached to a tuberculin syringe was” passed obliquely into the angle of the 
anterior chamber, entering the conjunctiva 2 mm. back of the limbus at the 9 o’clock 
position and being directed toward the 6 o’clock position in order to keep the 
point over the iris. It entered the anterior chamber about 0.5 mm. anterior to 
the plane of the iris. The aqueous was aspirated, and another air-filled syringe 
was placed on the needle. Air was injected, pushing back the iris-lens diaphragm 
until the angle was well seen. The peripheral anterior adhesions were cut, and 
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Fig. 4 (case 2).—The upper part of the illustration shows fields taken after 
operation on right eye (left eye: 3 mm. test object at 260 mm.; right eye: 20 
mm. test object at 260 mm.) ; the lower part of the illustration shows the central 
field of the right eye. 


an incision was made on the inside of the cornea in the region of Schlemm’s canal 
for about two-thirds the circumference of the anterior chamber. An attempt was 
also made to scrape back some of the pigment which was blocking the trephine 
opening above, at 12 o'clock. A drop of physostigmine was instilled and a dressing 
applied. 

There was little postoperative reaction, and the tension was normal during 
the immediate postoperative course, until April 10, when the patient left for home. 
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The air bubble gradually disappeared and, was completely gone at the end of four 
days. The peripheral limits of the fields had extended. The record of the fields 
taken on March 9 is shown in figure 4. Vision remained at 20/200 with a — 4.00 D. 
sphere. 

His oculist has written me that the tension rose one week after his return 
home but was brought under control with the use of pilocarpine. The final 
judgment as to the permanence of the result will only be decided by time.9 

Case 3.—Glaucoma of the left eye following cataract extraction. 

An immature lens was extracted, with loss of vitreous. There were old rup- 
tures of Descemet’s membrane in each eye, more pronounced on the right, which 
were presumed to be due to a birth injury. Vision in the right eye had always 
been poor, owing to the pathologic condition of the cornea. 

A capsulotomy extraction with complete iridectomy had been done on May 18, 
1944, and when the patient was seen on April 3, 1945 there was a moderately 
developed secondary membrane. Vision was 20/50 with correcting lenses. Tension 
was 20 mm. of mercury but became greatly increased by the preoperative nervous 
tension, so that the cornea became steamy. Combined air goniotomy and discission 
was performed. The fibers of organized lens capsule and anterior vitreous con- 
densation layer were incised where they were incarcerated in the wound, and 


the incision was made on the inside of the cornea near the angle of the anterior 
chamber. 

The membrane was incised centrally with the goniotomy knife as soon as the 
incision for the goniotomy was completed. 

The patient’s oculist has informed me that the tension has remained normal 
during the period since the operation, which at the time of writing is two months. 


The feasibility of goniotomy by a simplified technic has been dem- 
onstrated. No suggestion as to the permanence of the results is implied 
by the foregoing reports, as insufficient time has elapsed in any of the 
cases. This report deals particularly with the simplification of the tech- 
nic so that more surgeons may be induced to give the operation a trial 
and a judgment may be made as to the worth of the procedure. The 
originator of goniotomy, Barkan,* who performed his operations by 
balancing a contact glass on the eye while manipulating the knife intra- 
ocularly underneath it, reported excellent results in cases of wide angle 
glaucoma and congenital glaucoma. In the 3 cases reported here the 
operation was at least temporarily successful. 

New Instrument.—Obviously, a goniotomy knife with a hollow shaft 
and an opening near the blade would be a development still further 
simplifying the technic. Such an instrument was designed (fig. 5 4), 
with an opening near the heel of the blade.*° On the other end is 
attached a two way luer connection. To this are connected a luer lock 
2 cc. syringe, with the plunger withdrawn part way, and to the side con- 
nection another syringe is attached by a small flexible tube (fig. 5 B). 


The second syringe is used to withdraw the aqueous, while the first one, 


9a. There were a return of increased tension and further loss of vision a few 
months later. 
10. Made for me by H. FE. Cullman, 2306 Morris Avenue, New York (53). 
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with the plunger partially withdrawn, is used to insert the air into the 
anterior chamber. Sufficient air can be inserted to deepen the anterior 
chamber so that any peripheral synechias can be easily seen and put 
on the stretch and incised. An incision into Descemet’s membrane on 
the inside of the chamber angle can be made under direct vision with- 
out the use of a contact glass. 


8. Therapeutic uses 


Koster, in 1902, used air in the anterior chamber as a therapeutic 
aid in cases of tuberculous iridocyclitis and keratitis. The author has 
had no experience with this use of air. 

















Fig. 5.—A, instrument for air goniotomy with a hollow shaft. P, pointer 
designating small opening in the side of the hollow shaft; C, connection for luer 
tip. B, assembled instrument complete with two syringes, one for withdrawing 
aqueous and the other for inserting air. 


B. Injuries in the posterior part of the eye 
1. Injection of air into the vitreous 
In the operation for detachment of the retina, many authors *! have 
described injection of air into the vitreous with the idea of forcing the 





11. Ohm, J.: Ueber die Behandlung der Netzhautablosung durch operative 
Entleerung der subretinalen Fliissigkeit und Einspritzung von Luft in den Glas- 
korper, Arch. f. Ophth. 79:442-450, 1911. Rohmer: Effets des injections d’air 
stérilisé dans le vitré contre le décollement de la rétine, Arch. d’opht. 32:257-274, 
1912. Jeandelize, P., and Baudot, R.: A propos du traitement chirurgical du 


(Footnote continued on next page) 











AD 





536 ARCHIVES OF OPHTHALMOLOGY 


retina against the choroid, thus providing at least a temporary apposi- 
tion of the retina and the choroid. This should favor the formation of 
adhesions between the retina and the choroid, with more certainty of the 
traumatic and thermal chorioretinitis produced forming adhesive bands 
to hold the retina permanently in close approximation with the choroid, 
The retina thereby would be more likely to be retained permanently in 
its proper position. ‘ 


COM MENT 


Many uses suggest themselves for the employment of air, of which 
the following are suggested. 


1. Certain conditions in which direct visualization with the slit lamp 
would render the angle of the anterior chamber more easily examined, 
especially when the chamber is shallow, the insertion of air would make 
the area readily accessible for direct inspection with the slit lamp. 

2. In certain cases of glaucoma in which it is desirable to test the 
lability of the choroid with the possibility of determining the amount of 
blood in the vascular system of the eye, injection of air would distinguish 
between a shallow anterior chamber due to an actual increase in the size 
of the vitreous and lens within the eye and one due to vascular congestion 
of the choroid. In case of choroidal congestion the injection of air would 
result in forcing the blood out of the choroid by compression and in 
restoring to normal, or in increasing the depth of the anterior chamber. 
The pressure measured on a manometer would serve as a guide, and the 
volume of air could be measured and the amount used as an index. 
Once this value has been established, comparison with a normal set of 
values might form a valuable indication of the type of glaucoma present. 

3. The rate of formation of the secondary aqueous could be readily 
determined simply by aspirating and measuring the amount obtained per 
minute. Ina recent case, that of a young boy with anterior synechias of 
traumatic origin involving the lens capsule, 2 cc. of aqueous was with- 
drawn in the course of three minutes. This rate was noted while prepar- 
ing to sever the anterior synechias by withdrawing the aqueous prior to 
injection of air in an attempt to deepen the anterior chamber and so 
to simplify the incision of the anterior synechias. 

It is interesting to speculate on the diagnostic and therapeutic use of 
various gases that might be used to deter or combat bacterial growth or 


décollement spontané de la rétine, ibid. 48:413-414, 1926. Rohmer (1912) and 
Ohm (1911), cited by Jeandelize and Baudot. Anderson, J. R.: Detachment of 
the Retina, London, Cambridge University Press, 1931, pp. 163-165. Arruga, H.: 
Décollement rétinien: L’urgence opératoire; l’injection d’air; les grandes desin- 
sertions, Bull. et mém. Soc. franc. d’opht. 49: 288-303, 1936. Rosengren, B.: Ueber 
die Behandlung der Netzhautablésung mittelst Diathermie und Luftinjektion in 
den Glaskorper, Acta ophth. 16:3-42, 1938. Spaeth, E. B.: Principles and Prac- 
tice of Ophthalmic Surgery, ed. 2, Philadelphia, Lea & Febiger, 1941, p. 822. 
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otherwise affect abnormal intraocular conditions, but these suggestions 
must of course await further investigation. 


« 


CONCLUSION 


Injection of air is a valuable mechanical aid in many routine opera- 
tions and renders easy certain procedures which would otherwise be 
very difficult and makes others safer by restoring the tissues immediately 
to a more normal position. Further uses for air and other gases will, 
undoubtedly, be developed as time goes on. Troncoso’s developmient of 
the use of the gas from a magnesium implant in cyclodialysis is an 


example. 
DISCUSSION 

Dr. J. Gorpon CoLe, New York: Experiments on rabbits were 
made in an attempt to answer the following questions: 1. Is it feasible 
to attempt visualization of the angle of the anterior chamber by the 
injection of air without the use of contact lens? 2. Where are the 
histologic effects of air in the anterior chamber? 3. What is the bac- 
terial content of the air to be used for injections into the anterior chamber ? 

In answer to the first question, experiments proved that the angle of 
the anterior chamber is distinctly visible by direct observation after 
injection of air. 

In answer to the second question, a number of rabbits received one 
injection of air into the anterior chamber and the eyes were removed 
on the sixth day. Microscopic examination showed that there were no 
pathologic changes. Another series of rabbits received twelve injections, 
one on alternate days, and after twenty-eight days the eyes were removed 
and examined. ‘The iris showed atrophy, thickening, adhesions and 
infiltration with lymphocytes, fibroblasts and plasma cells. 

In answer to the third question, the air was passed through a cotton 
filter, (2) the needle was heated in a flame and (3) the air was drawn 
through an unheated needle; the contents of the syringe were emptied 
over a nearly closed blood agar plate, and in another series of experiments 
the air was mixed with equal amounts of heart-brain broth. After 
seventy-two hours of incubation there was no growth on the mediums. 
Dr Cole concluded that these experiments would justify injection of a 
limited amount of air into the anterior chamber. ‘The needle used in these 
experiments was a 27 gage. 

Dr. Joun McLean, New York: Injection of air into the orbit, par- 
ticularly within ‘Tenon’s capsule, for additional information on the local- 
ization of foreign bodies has proved its value without question. Injection 
of air into the soft tissues of the orbit has been advocated for the better 
roentgenographic delineation of orbital tumors, and I have tried it in 6 
cases. I have been amazed at the amount of air which can be pumped 
into the soft tissues of the orbit without any apparent ill effects. Of 
these 6 cases, the tumor proved to be intraorbital in 4, and in 2 cases 
it was the so-called pseudotumor. I must say however, that in all 6 of 
these cases the injection of air was of no value whatsoever in helping with 
the roentgenographic delineation of the lesion. 

When one speaks of air in the anterior chamber, there immediately 
arises the question whether to use air or isotonic solution of sodium 
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chloride. Experience shows that saline solution escapes rapidly, whereas 
air does not leak nearly as rapidly or as often. In a recent textbook on 
ocular surgery, a paragraph is devoted to the various methods for 
removal of a bubble of air from the anterior chamber if it should enter 
accidentally during the cataract extraction; yet Dr. Hughes and others 
have shown that such a bubble is not only harmless but sometimes 
advantageous. 

Also not mentioned in the paper are the recent procedures which 
have been used by Dr T. L. Terry, of Boston, in the surgical treatment 
of retrolental fibroplastic disease. The method consists in part of ciliary 
trephining and in part of artificial deepening of the anterior chamber. 
One of Terry’s difficulties was in attempting to deepen the chamber with 
solution of sodium chloride. It could be done better with air. 

Injection of air into the anterior chamber after cataract operation 
seems to be of no great value if the initial wound is closed sufficiently 
tight with adequate corneoscleral sutures, for the problem of delayed 
reformation of the chamber, from which most of the difficulties arise, 
will be practically eliminated. 

In a gonioscopic study of eyes after operations for glaucoma it 
appeared that in cases in which anterior peripheral synechias either were 
formed for the first time or were extensively increased by the operation 
the results of injection of air were not so good as in the cases in which 
such changes in the angle did not take place. Therefore it seemed worth 
while to prevent the postoperative formation of anterior synechias by 
filling the chamber with air at the time of operation in order to keep the 
tissues apart ; this was done in a series of cases at the time of the external 
filtering operation. After study of the entire series, it became apparent 
that this precaution was not necessary, that the complication occurred 
only in cases in which reformation of the chamber was delayed, and 
that in those occasional cases the complication may be corrected by the 
postoperative injection of air, when it is decided that the chamber will 
not reform properly. The injection can be made at the limbus, the needle 
being kept entirely away from the site of the operative incision. At about 
the same time Dr. J. A. MacMillan was injecting air under the flap in 
trephining operations; and, as he stated, when he did this some of the 
air usually got into the anterior chamber. When I injected air into the 
anterior chamber, some of it worked up under the flap. Anatomically 
we presumably made about the same injection of air, though one did it 
for one purpose, and the other for another, and the results were appar- 
ently about the same. 

The injection of air into the vitreous in operations for detachment 
of the retina has been discussed many times ; there again arises the ques- 
tion of the use of air instead of saline solution. The main objection is 
that if enough air is injected to be worth while, the vitreous will seriously 
interfere with the examination of the fundus in the early postoperative 
period. 

The arguments for use of air against that of a saline solution 
include the fact that air is a gas that it is compressible and elastic and can 
be introduced under pressure and that it has a springlike action of press- 
ing the retina against the choroid, whereas saline solution, or any other 
liquid, is incompressible. The solution occupies space but exercises no 
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pressure against the retina to hold it in place. Injections of air in the 
vitreous has seemed to be particularly useful in cases of detachments in 
aphakic eyes a condition which used to be considered nearly hopeless. 
Here its effect has been striking. 

To inject air into the anterior chamber of a very soft eye, a track 
through the cornea can be made with a sharp Ziegler knife or a very 
narrow Wheeler knife, without losing any fluid, and then a sharp needle 
is thrust along the same track. 


Dr. LupwWiG voN SALLMANN, New York: Many years ago I became 
interested in the influence of air in the anterior chamber on the blood- 
aqueous barrier. In an experimental study, I found that the permeabil- 
ity of this barrier to the small molecule of fluorescein was increased to 
a much greater degree by an injection of air than by a simple paracente- 
sis. Later it was found that this is also true in regard to large molecules 
of protein. As Dr. Cole mentioned, the protein content of the aqueous 
three days after injection of air (200 to 240 mg. per hundred cubic centi- 
meters) was two or three times as great as that determined three days 
after paracentesis (80 mg. per hundred cubic centimeters). The effect 
of this treatment on the permeation of systemically applied antibiotics 
into the eye has not been studied sufficiently. Application of these 
results obtained on rabbits to the human eye would indicate that the 
replacement of a great part of aqueous with air would tend to promote 
the development of adhesions. 


Dr. Murray A. Last, New York: In 1937 I presented 3 cases in 
which injection of air into the orbit was helpful in outlining the tumor. 
The cases were those of a sarcoma, an implantation cyst and a pseudo- 
tumor. 

Since then, I have had about 10 other cases, in most of which vis- 
ualization was not successful, except in 1 case, in which there was a 
tumor of the thyroid with several metastases. 

The method of injection of air is important. I believe it is neces- 
sary to inject the air into the lower portion, but it should also be injected 
into the upper portion of the orbit. In the latter area, injection of air is 
made just beneath the periosteum, with the introduction of the needle 
far back into the orbit. Air must be injected slowly. I have found that 
with rapid introduction of air there was a more rapid escape into the lids, 
with resulting haziness in the roentgenogram. 


Dr. WeENDELL L. HuGues, Hempstead, N. Y.: Dr. MacLean 
spoke of the use of air in trephining. In a conversation I had with 
Dr. J. A. MacMillan a few days ago, he said that he had had difficulty 
in keeping the air in the anterior chamber. A simple way of accomplish- 
ing this is by placing the head far back over a shoulder pillow ; the posture 
will make the difference between having the air pass under the flap or 
enter the anterior chamber. If the head is held far back, practically all 
the air will be retained in the anterior chamber. ‘This is readily con- 
trolled by posture, which is important in the use of air. 

Three cases reported by Dr. C. S. O’Brien, * who had been using 
air routinely after cataract extraction, were interesting. He said that 

12. Reported in a paper read at the Ejighty-First Annual Meeting of the 
American Ophthalmological Society, Nov. 12, 1945. 
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he allows his patients to sit up directly after the operation and does not 
place them flat in bed, as some of us who are more conservative do. He 
said that in these 3 cases glaucoma developed because the air had appar- 
ently got behind the iris. It is readily seen how, if the patient stooped 
forward to tie his shoe or pick up something from the floor, the iris would 
fall forward and the air would slip behind the iris and stay there.. Dr, 
O’Brien said that in 2 of the cases the glaucoma was stubborn, but that 
in the third case the condition was readily cured by shaking the patient 
when upside down and getting the air out from behind the iris. He 
‘said that with this maneuver the glaucoma was immediately relieved, 
I wish one could cure all glaucomas that way. 


131 Fulton Avenue. 


35 East Seventieth Street. 
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ANGIOID STREAKS OF THE FUNDUS OCULI OBSERVED 
OVER A PERIOD OF THIRTY-SIX YEARS 


Report of a Case 


WILLIAM ZENTMAYER, M.D. 
PHILADELPHIA 


BRIEF abstract of the clinical history of a typical case of angioid 
A streaks of the fundus oculi observed over a period of thirty-six 
years is here given. The case was presented before the American 
Ophthalmological Society in 1909* and was repeatedly reported on over 
a period of several years before the section on ophthalmology of the 
College of Physicians of Philadelphia. 


REPORT OF CASE 


A man aged 33 came to the eye clinic at St. Mary's Hospital in November 
1908, complaining of pain and dimness of vision in the right eye. This was due 
to a dendriform ulcer of the cornea. In the routine examination the angioid 
streaks in the retina were revealed. The clinical picture at that time was as 
follows: In the fundus of each eye there was a system of ramifying and interlacing 
pigmented streaks extending outward into the fundus from a similar band which 
surrounded crescents of grayish yellow retinochoroidal disturbance about the disk. 
The streaks were beneath the retinal vessels, had serrated borders and extended 
toward the periphery of the fundus, which was the site of conspicuous retinochoroidal 
changes. The streaks were in general black, but in places there were islands of 
bright red. In the left eye there was a horizontal oval hemorrhage below the 
fovea. 

In 1934, at the request of Dr. T. L. Terry,? I had studies again made of the 
patient’s physical condition to determine whether there was any evidence of osteitis 
deformans. The roentgenograms were negative for evidence of this disease, but 
there was some calcification in the region of the sella turcica, probably within 
the internal carotid artery. At this time there was no longer any evidence of the 
former angioid streaks, and in the right eye there was an area beneath the 
superior temporal vessel suggestive of circinate retinitis. 

The patient was seen again on May 18 ¢1944. In the right eye there were a few 
vacuoles in the lens. The disk was somewhat waxy in appearance, but the gray 
zone which was formerly present about the disk had disappeared. Over most of 
the fundus there was pronounced sclerosis of the choroidal vessels, with deep 
pigmentation of the intervascular spaces. In the macular region there were 


An abstract of this paper was published in the July 1945 issue of the 
ArcHIVEs, p. 70. 

Read before the Section on Ophthalmology of the College of Physicians, of 
Philadelphia, April 19, 1945. 

1. Zentmayer, W.: Tr. Am, Ophth. Soc. 12:267, 1909. 

2. Terry, T. L.: Tr. Am. Ophth. Soc. 32:555, 1934. 
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masses of dense pigment, of irregular shape. In some portions of the fundus there 
was complete atrophy of the choroid. In the left eye the general appearance of the 
fundus was about the same as in the right eye, but the areas of complete destruction 
of the choroid were more extensive, and there was denser massing of the pigment 
in the macular region. There were two large areas of almost complete atrophy, 
one along the course of the inferior nasal vessel and the other along the course of 
the inferior temporal vessel. Beneath the superior. temporal artery there was a 
vertical irregular area 3 disk diameters in size, of whitish hue with a circinate 
appearance. Vision was 1/60 in each eye. 


COMMENT 


Bedell * stated that the narrow circumpapillary atrophy as such has 
nothing to do with the streaks and, furthermore, that when degenerative 
macular lesions develop they follow the usual clinical course of deep 
retinal or superficial choroidal hemorrhages, exudate, edema, an 
expanding ring of blood and increasing exudate. After many months 
the recurring hemorrhages stop; the exudate becomes organized, and 
the scar persists throughout life. Bedell did not conceive of this process 
as an integral part of angioid streaks. He further stated that he did not 
believe that the ruptures in Bruch’s membrane and the accompanying 
pseudoxanthoma elasticum are part of the same process, certainly not in 
all patients. 

There seems still to be among clinicians want of a proper conception 
as to what constitutes angioid streaks, and there exists among pathol- 
ogists a diversity of opinion as to the genesis of such streaks and the 
significance of associated systemic conditions. Angioid streaks con- 
stitute a clinical entity. The diagnosis is based on the presence of a 
more or less broken peripapillary ring of pigment from which pigmented 
streaks extend out into the fundus. The appearance of the streaks varies 
from dark red to brown, or even black. The edges of the streaks are 
serrated, and along their course there may be reddish dots. They lie 
beneath the retinal vessels. Usually there is a complete or incomplete 
narrow grayish zone about the papilla. The entire fundus may have a 
mottled appearance, or these degenerative changes may appear only in the 
periphery. Both eyes are involved, 

One or more pigment streaks in the fu-dus no more constitute 
angioid streaks than does one or more stars in the heavens make a con- 
stellation. Siegrist * has called attention to the formation of pigmented 
dots along the course of sclerosed choroidal vessels. Verhoeff ° stated 


that pigment streaks sometimes result from separation of the choroid. 


3. Bedell, A. J.: Am. J. Ophth. 28:601 (June) 1945. 

4. Siegrist, A.: Internat. Ophth. Cong., Utrecht, 1899, p. 131. 

5. Verhoeff, F. H.: Nature and Origin of Pigmented Streaks Caused by 
Separation of the Choroid, J. A. M. A. 97:1873 (Dec. 19) 1931. 











ZENTMAYER—ANGIOID STREAKS OF FUNDUS OCULI 543 


These, and still other causes, exist, and the condition may be simulated by 
the line of demarcation in spontaneous replaced retina or by remnants of 
old hemorrhages ; but, as Verhoeff pointed out, these do not produce the 
characteristic picture of the condition known as angioid streaks. 

Cases of angioid streaks have been supposed to be uncommon, but 
in discussion Clay stated that since his first report, in 1932,° he has 
seen 63 more cases. The clinical notes on these cases have not yet 
been published. 

The end results, as demonstrated in my own case, I conceive to be 
an integral part of angioid streaks, and not a superimposed, nonrelated 
condition, and it is probable that in most cases in the course of years 
there will appear extensive changes in the choroidal vessels, with 
macular hemorrhages and accumulations of pigment in the central area; 
for this reason the prognosis from the beginning should be guarded, not- 
withstanding that vision and fields may be normal. 

With the histologic changes pointing strongly to a_ pathologic 
process in Bruch’s membrane as the cause of angioid streaks, it seems 
logical to assume that when this condition and pseudoxanthoma elasticum 
exist in the same patient, as they did in 57 of 67 cases collected by 
Goedbloed* in 1938, they are part of a common process, probably a 
generalized degeneration of elastic tissue. The association of pseudo- 
xanthoma elasticum and angioid streaks occurs far more frequently than 
present statistics show. The fact that one may exist without the other 
at the time the condition is first seen in a patient does not invalidate 
this assumption, as in the presence of either lesion the other may 
develop later, as both pursue a long course. That other general 
conditions, such as osteitis deformans, may be associated with angioid 
streaks is well known. Grodnblad § stated that mesenchymatous atrophies 
and dystrophies can determine characteristic and similar changes in the 
fundus. 

Numerous theories had been advanced previous to the recognition 
by Gronblad and Strandberg * that angioid streaks and pseudoxanthoma 
elasticum are frequently associated and previous to any report on the 
histologic character of the streaks. The earliest view was that they were 
hemorrhagic in origin and that the blood in some manner, possibly 


10 


anatomically, metamorphosed into streaks. This was Doyne’s '° expla- 


6. Clay, G.: Angioid Streaks of the Retina and Pseudoxanthoma Elasticum, 
Arch. Ophth. 8:334 (Sept.) 1932. 

7. Goedbloed, J.: Syndrome of Grénblad and Strandberg, Arch. Ophth. 19:1 
(Jan.) 1938. 

8. Gronblad, E.: Acta ophth. (supp. 1) 10:1, 1932. 

9. Gronblad, E.: Acta ophth. 7:329, 1929. 

10. Doyne, R. W.: Tr. Ophth. Soc. U. Kingdom 9:128, 1889. 
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nation and was accepted by most of the earlier authors—de Schweinitz,™ 
Holden ** and Pagenstecher.'* Later, as a result of the discovery by 
Lister '* of new vessels in eyes that had been the seat of endophthalmitis, 
Doyne made the suggestion that the angioid streaks might be new 
vessels. This view was accepted by a number of authors, including 
Holloway *° and myself.’® 

A variant of the hemorrhagic theory was that advanced by Collins,” 
namely, that they represent the posterior ciliary vessels, in the peri- 
vascular sheaths of which hematogenous pigment from choroidal 
hemorrhages had been deposited. 

Later theories center about the changes noted in Bruch’s membrane. 
Verhoeff,'* as a result of his studies of an eye the fundus of which had 
never been studied ophthalmoscopically and which had many other 
pathologic features, reported that angioid streaks were due to ridges in 
3ruch’s membrane resulting from the contraction of a layer of fibrous 
tissue, which had replaced the deeper layers of the choroid. Verhoef 
stated in 1944 that the observations of Bock had almost, but not quite, 
persuaded him that his own case had not been one.of angioid streaks. 

30th Bock *° and Hagedoorn *' observed degeneration of Bruch’s 
membrane with numerous ruptures which corresponded to the distri- 
bution of the angioid streaks. Hagedoorn found that the choroid was 
sclerosed and thickened. The degeneration of the elastic fibers impairs 
the translucence of the. membrane, and this is the cause of the gray 
or dotted appearance of the fundus. 

Law *? found plications of the retina, with the intervening space filled 
with pigment debris. 

Clinical support of involvement of Bruch’s membrane is found in the 
report by Gifford and Cushman ** of a case of angioid streaks associated 


11. de Schweinitz, G. E.: Ophth. Rec. 6:325, 1897; Tr. Am. Ophth. Soc. 
8 (pt. 3) :650, 1896. 

12. Holden W.: Arch. Ophth. 24:147, 1895. 

13. Pagenstecher, H. E.: Arch. f. Ophth. 67:298, 1908. 

14. Lister, W. T.: Ophth. Rev. 22:151, 1903. 

15. Holloway, T. B.: Tr. Am. Ophth. Soc. 25:173, 1927. 

16. Zentmayer, W.: Tr. Coll. Physicians, Philadelphia 49:216, 1927. 

17. Collins, E. T.: Tr. Ophth. Soc. U. Kingdom 43:273, 1923. 

18. Verhoeff, F. H.: The Nature and Pathogenesis of Angioid Streaks in the 
Ocular Fundus, Tr. Sect. Ophth., A. M. A., 1928, p. 243. . 

19. Verhoeff, F. H., in discussion on Bedell,? p. 615. 

20. Bock, J.: Ztschr. f. Augenh. 95:1, 1938. 

21. Hagedoorn, A.: Angioid Streaks, Arch. Ophth. 21:746 (May); 935 (June) 
1939. 

22. Law, F. W.: Tr. Ophth. Soc. U. Kingdom 58:191, 1938. 

23. Gifford, S. R., and Cushman, B.: Certain Retinopathies Due to Changes in 
the Lamina Vitrea, Arch. Ophth. 23:60 (Jan.) 1940. 
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with hyalin deposits in the lamina vitrea and in the case of a girl of 14 
whom I saw in consultation with Dr. Warren S. Reese and who showed 
fundic changes strongly resembling Doyne’s honeycomb degeneration. 
Two years later angioid streaks were observed to be forming. 

From present evidence it is probable the condition known as angioid 
streaks is due to degeneration of Bruch’s membrane, in which tears or 
ruptures occur, that the hemorrhages seen at various stages of the 
condition result from similar lesions in the walls of the blood vessels 
and that the later destructive changes in the macula are part of the 
syndrome. The gray, or partial, zone about the papilla may be due to 
the changes in Bruch’s membrane, as it is the only layer of either the 
retina or the choroid which reaches the optic nerve, and it is much thicker 
in this area than elsewhere. 


1930 Chestnut Street. 








BITEMPORAL DEFECTS IN THE VISUAL FIELDS RESULTING 
FROM DEVELOPMENTAL ANOMALIES OF 
THE OPTIC DISKS 


C. WILBUR RUCKER, M.D. 
ROCHESTER, MINN. 


NE of the most dependable axioms in ophthalmology is that bitem- 

poral hemianopsia indicates a lesion at the optic chiasm. The fol- 
lowing cases demonstrate that even to this rule there may be exceptions 
which can occasionally cause difficulty in diagnosis. 


REPORT OF CASES 


Case 1—A man aged 31 complained of thoracic pain on exertion, which was 
considered by his internist to be due to angina pectoris. In the course of his 
examinations the patient requested refraction, although he had not had any ocular 
symptoms. Refraction indicated that the following correction was required: right 
eye, —0.25 D. sph. — —1.75 D. cyl., axis 140; left eye, —0.75 D. sph. — —1.50 
D. cyl., axis 170. The visual acuity of 6/12 in each eye afforded by these 
lenses did not satisfy the refractionist; consequently, he requested further studies. 

Ophthalmoscopic examination (fig. 14) disclosed a downward tilting of the 
optic disks and small inferior crescents. The limits of the visual field, as defined 
on the perimeter, were normal, but on the tangent screen at 1 meter the isopters 
for the 1 and the 2 mm. white beads were contracted temporally and superiorly 
(fig. 1B). As I suspected a chiasmal lesion, I requested that the patient have a 
complete neurologic examination, determination of the basal metabolic rate and 
roentgenographic examination of the head and sella turcica. None of these examina- 
tions disclosed any abnormality. 

The patient was advised to return for further observation in six months. When 
he returned, eleven months later, he complained of abdominal discomfort when 
his stomach was empty. Roentgenologic study of the gastrointestinal tract demon- 
strated no evidence of disease. Visual acuity and the visual fields showed no change 
since the first examination. The absence of progression of the defects of the visual 
fields proved that no chiasmal lesion was present. 


This case is an example of congenital distortion of the optic disks 
causing depressed areas in the visual fields in the region of the normal 
blindspots. On the tangent screen these fields gave the impression of 
bitemporal hemianopsia. ‘These defects of the visual fields differ, how- 
ever, from those encountered with ordinary chiasmal lesions, such as those 
produced by hypophysial tumors. In the latter condition there is usually 
a splitting at the midline; the defect of the field is limited to the area on 
the temporal side of the midline, and the area on the nasal side is spared. 


From the Section on Ophthalmology, the Mayo Clinic. 
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In case 1, in which bitemporal hemianopsia resulted from anomalous 
optic disks, the isopters passed from the temporal into the nasal fields 
with no deflection at the midline. 


CasE 2.—A woman aged 45 complained of pain which had been present over 
the left side of her body for five years. Her husband said she had always been 
sick. Complete general physical examination did not disclose any evidence of an 
organic lesion. The diagnosis was cardiac neurosis and chronic indigestion. 








Fig. 1 (case 1).—A, tilted optic disks; B, bitemporal hemianopsia. 


The patient had no ocular symptoms. She was wearing the following correction 
for a high degree of myopia: right eye, — 10.25 D. sph. — —1.75 D. cyl., axis 127, 
vision 6/20; left eye, — 10.75 D. sph. — —2.00 D. cyl., axis 63, vision 6/20. 

Ophthalmoscopic examination disclosed large inferior choroidal crescents 
(fig.24). The optic disks appeared to be tilted downward. Although the peripheral 
limits of the visual fields were normal, there was a bitemporal depression 
demonstrable with small targets on the tangent screen (fig. 2B). This was 
believed to be due to the congenital anomaly of the optic disks. 


Cask 3.—-A woman aged 34 had had frontal headaches for fifteen years before 
she came to the clinic. The headache had become worse during the past three 
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years. It usually was present when she awakened and lasted all day, and when 
she came to the clinic it was occurring several times a week. 

General and neurologic examination failed to reveal a definite cause for the 
headache. Ophthalmoscopic examination disclosed developmental anomalies of both 
optic disks (fig. 34). The upper poles were tilted forward about 1 D. At the 
lower pole of the right disk there was an inferior choroidal crescent of Fuchs’s 
coloboma type. At the inferior nasal margin of the left disk there was a smaller 
crescent. The patient’s visual acuity was 6/6 in each eye with the correction of 
— .25 D. cyl., axis 65 before the right eye and of — 1.75 D. sph. — — 1.50 D. eyl, 
axis 30 before the left eye. Examination of the visual fields demonstrated a normal 











Fig. 2 (case 2).—, inferior choroidal crescents; B, bitemporal depression of 
the visual fields. 


periphery on the perimeter. With small targets on the tangent screen, the examina- 
tion disclosed temporal depression in the field of the left eye; in the field of the 
right eye there was a relative scotoma arching upward from the normal blindspot 
and passing without interruption over the midline into the nasal field (fig. 3B). 


Arcuate scotomas, sometimes more dense than the one in case 3, 
are not infrequently encountered above the normal blindspot in associ- 
ation with inferior crescents. 
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Case 4.—An ophthalmologist, aged 44, came to the clinic for an opinion about 
his visual fields. He had no symptoms. On the previous day, while he had been 
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Fig. 3 (case 3).—A1, tilted optic disks; , bitemporal depression of the 
visual fields. 








Fig. 4 (case 4).—Bitemporal depression of the visual fields. 


visiting a neighboring university, he had had his own visual fields plotted on a 
tangent screen when he had inquired about the technic employed at that institution. 
With a 2 mm. white bead at 1.5 meters there had been demonstrated a bitemporal 
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hemianopsia. Roentgenograms of his sella turcica had been made at once but had 
not disclosed any abnormality. As he was worried, he sought another opinion, 

Perimetric fields (fig. 4) were plotted with several sizes of test objects. The 
periphery on the perimeter was normal. On the tangent screen at 1 meter the 
field for the 1 mm. white bead was contracted temporally in both eyes. There was 
undoubtedly a bitemporal hemianopsia. However, in the field for the right eye 
the isopter for this test object sloped upward from the temporal into the nasal 
field without in any way stepping up as it crossed the midline. I assured the 
patient that in my opinion his bitemporal hemianopsia did not indicate a chiasma] 
lesion, but that it was merely the result of a disturbance in the retina and possibly 
was associated with a refractive error. 

He was wearing the following correction, which gave him 6/5 vision in each 
eye: —.50 D. sph. — + 2.00 D. cyl., axis 118 on the right and + 0.25 D. sph. > 
+ 0.50 D. cyl., axis 65 on the left. Ophthalmoscopic examination disclosed optic 
disks of normal color with distinct margins and small central physiologic cups. 
Below each disk the choroid was thin, a probable explanation for the defects of 
the visual fields. 

The patient has returned for observation over a period of six years, and there 
has been no further change in his visual fields. He is well and shows no evidence 
of pituitary tumor. 


Case 5.—A woman aged 39 complained of poor vision and of headache and 
came to the clinic for examination because she feared she had a brain tumor. 
She said that all her life her vision had been poor but that she had worn glasses 
only occasionally because they spoiled her appearance. She had had attacks of 
headache since childhood, usually at the time of her menses. 

A month before she came to the clinic, she had consulted an oculist because 
of these difficulties. He had told her that her vision was failing. His office girl 
had plotted the patient’s visual fields and had found a defect which made the 
oculist suspect that she had some disease of the brain. He had referred her to an 
otolaryngologist, who had found some peculiar responses to vestibular tests which 
he had interpreted as indicative of a tumor of the brain. She had then been 
referred to a neurologist. 

When the patient had learned that it was suspected that she had a tumor of 
the brain, she had become alarmed and had consulted several more physicians. 
Finally, she had had a nervous breakdown. For two weeks before she came to 
the clinic she had had pain on the right side of her face and had thought that 
the right side of her body was becoming paralyzed. 

Examination of her eyes disclosed that with her correction the visual acuity in 
each eye was 6/15 on the Snellen chart and 14/14 on the American Medical 
Association reading card. She was wearing the following lenses: right eve, — 4.50 
D. sph. — —2.50 D. cyl., axis 168; left eye, —3.75 D. sph. > —3.75 D. cyl, 
axis 15. Ophthalmoscopic examination disclosed that the optic disks were tilted 
obliquely downward (fig. 54). This caused a difference of 2 D. between the level 
of the retina on the superior temporal side and that on the inferior nasal side 
of the disks; the latter portion was the farther back. Except toward the lower 
part of the periphery, there was relatively little choroidal degeneration. Plotting 
of the visual fields disclosed bitemporal hemianopsia (fig. 5B). This was not 
demonstrated on the perimeter but was shown only on the tangent screen with 
small test objects. The isopter for the 1/1,000 target passed smoothly from the 
temporal into the nasal half of the visual field without any deflection at the midline. 
This suggested that the defects were not due to a chiasmal lesion but, rather, resulted 
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from changes in the eyeballs. The ophthalmologist expressed the opinion that his 
examinations revealed no evidence of a tumor of the brain. 

General physical, neurologic and roentgenographic examinations failed to dis- 
close any evidence of disease. The neurologist’s diagnosis was mild depression and 
anxiety state. The patient was assured that there was no evidence of a tumor 


of the brain. 

CasE 6.—A Mexican woman aged 30 came to the clinic because she had 
been told she had a tumor of the brain. At the age of 4 years she had had 
bilateral otitis media; this had been followed by chronic suppurative otitis media, 
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Fig. 5 (case 5).—4A, tilted optic disks ; B, bitemporal hemianopsia. 


which had lasted for many years. For six years she had had occasional attacks 
of headache associated with nausea and vomiting. Four months before she came 
to the clinic she had had a sudden attack of pain in the left temporal region and 
paralysis of the left side of the face, accompanied with vertigo and nystagmus. 
Radical mastoidectomy, which had been performed a few days later, apparently 
had relieved the paralysis, although the other symptoms had persisted and the 
left ear had become completely deaf. Two weeks later consultation had disclosed 
ataxia, mild adiadokokinesis, dysmetria of an upper extremity and hypesthesia of 
the left cornea and pharynx. A pneumoencephalographic examination had been 
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Fig. 6 (case 6).—A, small, crowded optic disks; B, thin choroid inferiorly; C, 
bitemporal depression of the visual fields. 


performed, but the results had been inconclusive because no air had entered the 
ventricles. Subsequently, the sensation on the left side of her face had become 
impaired. Her physician had suspected that she had a tumor of the cerebellopontile 
angle. 
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About this time her physician in México, D. F., had suggested that she seek 
further medical aid. After she had left Mexico, she had improved rapidly. Her 
gait had become normal, and the paralysis and loss of sensation of the left side 
of her face had disappeared almost completely. 

General physical and neurologic examination at the clinic did not disclose any 
abnormality except a dead labyrinth on the left side, which the otolaryngologist 
considered to be the result of a previous attack of acute labyrinthitis. Examination 
of the eyes showed that visual acuity was 6/15 in the right eye and 6/12 in the 
left eye with her correction of — 3.00 D. cyl., axis 145 for the right eye and 
—0.75 D. sph. — —1.00 D. cyl., axis 32 for the left eye. Ophthalmoscopic 
examination disclosed structurally full optic disks. The margins of the disks 
were blurred, as all the vessels were crowded into the nasal half of each disk 
(fig. 64). The choroid was thin (fig. 6B) except at the central area, partly 
as a consequence of myopia and partly because the patient was very blonde. 

Plotting of the visual fields disclosed bitemporal hemianopsia (fig. 6C). This 
was evident only on the tangent screen, not on the perimeter. Because of the 
accompanying myopic astigmatism and the thinning of the choroid, this condition 
was considered to be the result of local changes in the eyes, and not to be 
indicative of a chiasmal lesion. 

COMMENT 


The types ot field defects illustrated in these cases have been recog- 
nized for many years and are briefly described in two of the current 
standard textbooks on perimetry. Peter * mentioned the not infrequent 
occurrence of scotomas and other defects of the visual field in the 
presence of congenital anomalies of the optic disk. Traquair * mentioned 
the presence of juxtacecal scotomas in cases of myopia. In recent years 
there has been little consideration of the defects of the visual fields pro- 
duced by congenital anomalies of the optic disk in either British or 
American journals. An exhaustive article by Ziering * appeared in 
Germany in 1936, and one by Baba * appeared in Japan in 1939. 

Clinicians have apparently regarded these defects as nuisances which 
add to the already difficult task of charting the visual fields accurately 
and have not regarded them as sufficiently important in themselves to 
justify exhaustive study. I am inclined to agree with this attitude, and 
I have not attempted to plot the visual fields in a large number of cases 
in which the optic disks were anomalous. 

When one suspects that a bitemporal hemianoptic depression is due 
to anomalous disks rather than to a chiasmal lesion, one may sometimes 
obtain help by observing the way the defect behaves at the midline. If 


1. Peter, L. C.: Principles and Practice of Perimetry, ed. 4, Philadelphia, 
Lea & Febiger, 1938, pp. 169-170. 

2. Traquair, H. M.: An Introduction to Clinical Perimetry, ed. 3, St. Louis, 
C. V. Mosby Company, 1938, p. 95. 

3. Ziering, J.: Der papillare und parapapillare Conus heterotypicus, Klin. 
Monatsbl. f. Augenh. 97:169-184, 1936. 

4. Baba, M.: Ueber den Conus nach unten und das Gesichtsfeld, Nagasaki 
_ Igakkwai Zassi 17:2497, 1939. 
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it passes smoothly from the temporal into the nasal field without deflec- 
tion, it is likely the result of distortion of structures at the nerve heads, 
A distinct step at the midline occurs in association with chiasmal lesions, 


SUMMARY 


Congenital anomalies of the optic disks may cause depressed areas 
in the visual fields in the region above the normal blindspots. Since 
these are located temporal to the fixation points, they give on the tangent 
screen the appearance of relative bitemporal hemianopsia. They do not 
often disturb the isopter for the 3 mm. bead on the perimeter. 











STUDIES ON DARK ADAPTATION IN MILITARY PERSONNEL 
COMPLAINING OF “NIGHT BLINDNESS” 


CAPTAIN FRANCIS W. PARKER Jr. 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


FAIRLY common complaint of patients seen by the ophthalmologic 
service in the theater of operation is poor night vision. It consti- 
tutes a considerable problem both from a diagnostic and from a thera- 
peutic standpoint. During the summer of 1944 my associates and I 
carried out a study of a group of United States soldiers under the direc- 
tion of Major Trygve Gunderson, ophthalmologic consultant for the 
armed forces of the United States in the Mediterranean Theater. At this 
time we were fortunate to have placed at our disposal the equipment of 
the department of ophthalmology of the University of Rome, and gener- 
ous help was given by staff members, especially Prof. Giambattista Bietti, 
on leave from the University of Sassari, Sardinia. 
The following paper is a report of the observations on this group. 


METHOD 


All patients were given a careful ophthalmologic examination, including 
determination of visual acuity, cycloplegic refraction, funduscopic study, exami- 
nation with the slit lamp, and study of central and peripheral fields, before the 
initial determination of dark adaptation was made. Aftcr the first determination, 
patients with low readings were submitted to a neuropsychiatric examination. 

Tests for dark adaptation were made after preliminary bleaching of the visual 
purple, accomplished by having the patient gaze at a well illuminated white sheet 
for ten minutes. The patient was then placed in a dark room and seated 1 meter 
in front of a Nagel adaptometer. Readings were taken of the patient’s dark adapta- 
tion at one, fifteen, thirty and forty-five minutes. No correction was made for 
pupillary size.1 The patient was instructed to keep his eyes closed between read- 
ings. Results were plotted on a semilogarithmic scale in Nagel units, this unit 
being the reciprocal of the 1 meter Hoeffner candle. 


CLINICAL MATERIAL 


Sixty-six patients were examined. As controls, 14 patients were examined who 
gave positive statements that they had no visual difficulty at night. As far as 
possible, these controls were soldiers who did “black-out” driving and infantrymen 
who had been on frequent night patrol. 

Thirty-nine of the patients complained of “night blindness” and were seen 
by staff members of the department of ophthalmology as hospital patients, with 
a diagnosis of “amblyopia nocturnal.” 


1. Sloan, L. L.: Instruments and Technics for Clinical Testing of Light 
Sense, Arch. Ophth. 24:258 (Aug.) 1940. 
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Thirteen patients were admitted to the hospital with a diagnosis of infectious 
hepatitis. Interest was stimulated in the relationship of hepatic disease and night 
blindness by the admission of an officer complaining of “night blindness” which 
developed approximately six weeks after the onset of hepatitis. 


NORMAL CONTROLS 


The 14 men with no history of visual difficulties at night gave normal 
final readings, and readings taken at one, fifteen, thirty and forty-five 
minutes on the adaptometer, when plotted on a semilogarithmic scale, 
produced a simple curve with the convexity upward. 

No patient in this group showed a refractive error of more than 1.00 
D. under homatropine cycloplegia. Visual acuity with correction was 
20/20 or better in all cases. Examination with the slit lamp revealed 
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Fig. 1—Curve for dark adaptation readings. Visual acuity was 26/16 in each 
eye with a correction of + 0.25 D. sph. — + 0.75 D. cyl., axis 90 for the right 
eye and + 0.75 D. cyl., axis 80 for the left eye (cyloplegic refraction). 


nothing pathologic nor did studies of the fundus and visual field show 
any abnormalities. 

The final normal readings on the Nagel adaptometer range from 
50,000 to 150,000 Nagel units after forty-five minutes of dark adap- 
tation. In general, all readings taken at one minute can be disregarded. 
In our series, this was true for two reasons: 

1. After the bleaching, regeneration of visual purple in the rods 1s 
negligible for the first few minutes. Dark adaptation during this period 
is primarily due to the regeneration of iodopsin, a substance in the 


cones. 
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2. Patients were tested in groups of 3, and by the time the initial 
reading had been taken on the third patient a period of two or three 
minutes had elapsed. 

Secondary adaptation is accomplished by a substance in the pigment 
of the rods. This photosensitive pigment is known as rhodopsin and is 
formed in the pigmented epithelium of the retina by a combination of a 
protein and vitamin A. The regeneration of this substance is fairly 
rapid for the first thirty minutes but is not complete until after forty-five 
to sixty minutes, when for all practical purposes a maximum of light 
sensitivity has been reached. When plotted on a semilogarithmic scale, 
readings of the dark adaptation taken at one, fifteen, thirty and forty- 
five minutes will describe a simple curve with convexity upward. It is 
obvious that, no matter what the degree of night blindness, when the 
readings taken at one, fifteen, thirty and forty-five minutes are plotted 
on a semilogarithmic scale a curve of this family will result, since it 
represents the physiologic regeneration of tisual purple, which is pro- 
gressive until a maximum is reached. 


PATIENTS COMPLAINING OF NIGHT BLINDNESS 


The 39 patients with the diagnosis of night blindness can be divided 
into two groups: The first group consists of 5 patients who thought 
that their visual difficulty at night was of moderate degree and not 
incapacitating ; and the second, of 34 patients, who believed it to be of 
sufficient severity to make them of little or no use on front line duty. 

The 5 patients complaining of a moderate degree of night blindness 
gave normal adaptation curves. Three of the 5 patients had a refractive 
error of 1.50 D. or more. Corrected visual acuity in this group was 
20/30 or better in all cases. Examination with the slit lamp revealed 
no pathologic process, and studies of the fundus and visual fields 
showed no abnormalities. This group of 5 patients was returned to full 
duty. The examination and the reassurance gained from the exami- 
nation apparently were sufficient to convince them that their doubts 
concerning good vision at night were without basis. 

The 34 patients who complained of severe night blindness were less 
easy to dispose of. Initial readings on this group revealed 6 men with 
normal dark adaptation curves. Three of the group of 6 patients had a 
refractive error of 1.50 D. or more. Corrected visual acuity was 20/30 
or better in all cases. Examination with the slit lamp, funduscopic 
study and examination of the visual fields did not show any pathologic 
condition. 

Detailed histories in all 6 cases revealed that some experience had 
occurred which had convinced the patient that his night vision was 
inadequate. These experiences were in effect emotional traumas, and 
in some cases had been repeated. While some of these traumas were 
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slight, others were of considerable severity. In each instance the patient 
felt that because of his poor night vision he had failed in a specific job, 
A soldier on night patrol in which a number of men are lost reviews 
the experience and attaches great importance to remarks made by 
other members and to their reactions. This is magnified if he is in 
charge of the patrol, since he feels a sense of responsibility for loss of 
the members. In explaining his reactions to the situation, he will often 
attempt to find some physical disability which is responsible for some- 
thing he has or has not done. Since vision is of utmost importance, it 
is one of the first physical capabilities to come under scrutiny. It is not 
uncommon for soldiers on front line duty to compare their vision at 
night, and, while a given soldier’s night vision may be adequate, his 
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Fig. 2.—Curve for dark adaptation readings. Visual acuity was 20/100 in each 
eye without correction. With a correction (cycloplegic refraction) of — 3.00 D. 
sph. — + 2.25 D. cyl., axis 5 for the right eye and of —3.00 D. sph. © + 1.25 D. 
cyl., axis 160 for the left eye, vision was 20/20 in each eye. 

The patient was reduced from the rank of sergeant to private and was relieved 
as a tank driver for “sideswiping” an oncoming truck at night. ‘The officer 
who reduced him asked that he be hospitalized for “night blindness.” 


finding of some one with better night vision tends to increase the belief 
that his is below standard. Not all soldiers have been taught how to 
use their visual apparatus at night. Too often they attempt to fix objects 
on the fovea, where vision is poorest. 

The group of 6 patients with initial normal dark adaptation curves 
all returned to full duty once it was explained to them that their dark 
adaptation had been found to be normal. They were given a few instruc- 
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tions concerning seeing at night, such as use of a searching movement to 
discern objects in the dark and not to look directly at, but slightly 
to one side of, the object for best detail. 

The remaining 28 patients all had initial low final dark adaptation 
readings. Five of these patients had subnormal final readings for which 
no cause could be found. The dark adaptation curves followed the 
normal configuration, being simple curves with the convexity upward. 

Only 2 of the 5 patients showed a refractive error of more than 
100 D. These 2 patients were myopic. Corrected central vision in all 
5 cases was 20/20 or better. Examination with the slit lamp revealed 
nothing pathologic, nor did studies of the fundus and visual fields show 
any abnormalities. No family history of night blindness could be elicited. 

Neuropsychiatric consultation of this group of 5 patients revealed 
stable personalities. Two of these patients were given a preparation 
containing 40,000 U. S. P. units of vitamin A daily, without improve- 
ment. These patients were considered to have simple night blindness, 
which may be a hereditary condition. 

Duke-Elder * stated that in hereditary transmission night blindness 
exhibits three tendencies: (a) a dominant form, (0) a recessive form, 
frequently associated with myopia, and (c) a recessive, sex-linked form, 
usually associated with high grade myopia, and transmitted through 
unaffected daughters of affected males to some of their sons. 

It was impossible to prove that any of the patients studied had any 
particular form of night blindness, since we were dependent on the 
patient’s history rather than on a study of members of his family. 

Four of the group of 28 patients with initial low final readings had 
dark adaptation curves which followed the normal configuration, but 
examination revealed ocular defects. In all 4 patients funduscopic study 
showed retinitis with pigmentary degeneration. Two had associated 
changes in the lens. The visual fields of all 4 patients showed extreme 
constriction of the peripheral fields for form. 

Since visual purple is a component of the rod cells, which are more 
concentrated in the periphery of the retina, diseases of this region and 
disturbances of the pigment where resynthesis appears to take place 
would cause a decrease in the light sensitivity. The regeneration, how- 
ever, would not be altered in unaffected areas; hence, the dark adap- 
tation curve would follow the normal configuration when plotted. 

For the remaining 19 patients the readings were extremely low and 
could not be explained by funduscopic changes, heredity or dietary 
deficiency. On initial examination 5 patients showed not only low final 
readings but abnormal configuration curves for dark adaptation. 





2. Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. 
Mosby Company, 1938, vol. 1, p. 982. 
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Of the 19 patients, 11 had corrected visual acuity of less than 20/40, 
Twelve patients had refractive errors of more than + or —1.50 D, 
Funduscopic study revealed no gross pathologic changes. The visual 
fields showed a great variety of patterns. Some were normal; others 
showed from 10 to 30 degrees of constriction at the periphery. Very 
irregular fields were infrequent. 

It was difficult to explain the results of examination in this group 
of patients. Some patients had histories that suggested psychoneurosis, 
but it was evident that it would be difficult to prove that night blind- 
ness was a hysterical manifestation. Also, abnormal configuration curves 
of dark adaptation were present and had to be explained. 

The first step was to recheck the dark adaptation in this group. 
This gave valuable information. For the most part, patients showing a 
normal configuration curve initially on second examination showed 
a curve of the same family, although the final reading was often such 
as to preclude the probability of range of error. Patients with abnormal 
initial configuration curves were not consistent on second examination, 
so far as configuration curves or final readings were concerned. It was 
thought that these observations could be explained by dividing this 
group into two subgroups. Since the men having an abnormal configu- 
ration of the dark adaptation curve gave such inconsistent answers, it 
was conceivable that they were wilfully misinterpreting their readings. 
The results for the group with normal configuration curves and low final 
readings could be accounted for by a suppression of dark adaptation. 

Wilful misinterpretation or malingering, which in the dark adapta- 
tion test could be accomplished by giving inaccurate answers, might 
explain the results for the first group. It would be difficult for a subject 
to give similar readings one week apart and a matter of chance that 
a normal configuration curve of dark adaptation could be produced by 
plotting the results. Hysteria would explain the results for the patients 
with normal configuration curves of dark adaptation. Since the mecha- 
nism of hysteria is at an unconscious level, the suppression of dark 
adaptation would occur equally in all readings; and a normal configu- 
ration curve would result. It was found that many of the group giving 
normal configuration curves but low final readings showed manifesta- 
tions of psychoneurosis, such as hysterical amblyopia and regular con- 
striction of the peripheral form fields. 

By dividing the 19 patients into two such groups, it was possible to 
apply a test to confirm the belief that the one group was consciously 
misinterpreting the readings. The opticokinetic drum was utilized for 
this purpose. It has been known to the Italian medical corps for some 
time and has been used to detect persons feigning blindness. The prin- 
ciple of the test is as follows: When a series of moving objects traverses 
the field of vision, the eyes follow one object until its successor obtrudes 
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itself into consciousness. When this happens, the fixation reflex comes 
into play, and the second object is fixated. This produces a nystagmus 
commonly known as “opticokinetic,” or “train,” nystagmus. Since the 
nystagmus is involuntary, the test is absolute as soon as the patient can 
discern the moving objects. 

Professor Bietti constructed an electrically driven opticokinetic drum 
measuring about 24 inches (60 cm.) in diameter and about 18 inches 
(45 cm.) in height. Alternate stripes of black and white paper were 







NAGEL UNITS 








Fig. 3.—Dark adaptation readings taken Sept. 14, 1944. Visual acuity was 
20/40 — 2 in each eve without correction. With a correction (cycloplegic refrac- 
tion) of —0.50 D. sph. = —0.50 D. cyl., axis 160 for the right eye and of — 0.50 
D. sph. — —1.25 D. cyl., axis 130 for the left eye, vision was 20/20 in each eye. 

The funduscopic examination revealed primary pigmentary degeneration of the 
retina. The arteries were attenuated. 


* Below, visual fields taken at a distance of 1 meter with a 2 mm. test object. 
Vision was 20/20 in each eye. 


placed vertically on the sides. The Nagel adaptometer was then set so 
as to throw the light on this drum. One of the patient’s eves was anes- 
thetized and a special contact lens placed over the cornea. The posterior 
surface of the lens was painted black, and a small piece of radium paint 
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from a watch dial was secured on the center of the anterior surface. This 
permitted us to follow any movement of the opened eyes in a dark room, 
The patient was seated in front of the opticokinetic drum and asked to 
open both eyes and gaze directly ahead. The drum was rotated slowly 
and the light from the adaptometer increased in intensity. The patient 
was told to report as soon as he could distinguish any moving objects. 
The patients showing an abnormal configuration curve of dark adap- 
tation exhibited a nystagmus long before they reported seeing the drum, 
The patients with normal configuration curves of dark adaptation 
reported seeing the drum when the nystagmus developed. 





°o 5 10 15 20 25 30 36 40 45 0 5 10 1s 20 25 30 35 
Minutes Minutes 
Fig. 4—Dark adaptation readings for 2 patients. (4) The patient gave 


evidence of malingering in tests with the opticokinetic drum (solid line). The 
readings taken two hours later (broken line), after the patient was con- 
fronted with the seriousness of malingering, show a normal configuration curve 
and a normal final reading. Without correction visual acuity was 6/300 
in the right eye and 20/30 in the left eve. After correction (cycloplegic 
refraction) of + 0.50 D. cyl., axis 90 for each eye, it was 6/200 in the right eye 
and 20/20 in the left eye. 

(B) The patient had always had poor vision. Since being overseas, ke had 
noticed poor night vision. This had become progressively worse. He was a 
gun pointer in an aircraft battery. The diagnosis was psychoneurosis. The solid 
line represents the readings taken August 1; the broken line, the readings taken 
August 10, after psychotherapy, and the line of crosses, the readings taken August 
15, the day before the patient was returned to full duty. 

Without correction visual acuity was 20/50 in each eye; with correction (cyclo- 
plegic refraction) of a + 0.50 D. sphere before each eye it was 20/50. 
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Once the evidence obtained by this test was sufficient, it was pre- 
sented to the patient and the seriousness of malingering stressed. New 
determinations of dark adaptation were made, and for all 5 patients who 
initially showed abnormal configuration curves, normal configuration 
curves were obtained (fig. 4.4). 

The 14 patients showing normal configuration curves of dark adap- 
tation but low final readings were seen, both for diagnosis and for 
therapy, by members of the neuropsychiatric department, directed by 
Lieut. Col. Benjamin Boshes. A diagnosis of psychoneurosis was made 
in all cases. All 14 patients showed conspicuous improvement in final 
readings under psychotherapy, and there was a distinct improvement in 
associated hysterical manifestations, such as amblyopia and constriction 
of peripheral form fields (fig. +B). 

These two groups were soon found to be anything but rigid. To 
understand this, it may be of interest to review the nature of both 
malingering and of psychoneurosis. In either condition the patient is 
attempting an escape from an undesirable situation. Both states are 
motivated by fear. Most of these patients were from combat organi- 
zations, where the fear of death was constant. A person with a desire 
to escape an unpleasant situation may consciously feign a physical defect 
and, unless apprehended, will continue to do so until the danger is 
removed. In the psychoneurotic patient the whole mechanism is at an 
unconscious level. It is interesting to note that many of these psycho- 
neurotic patients had either poor vision or a high refractive error or 
were working at jobs in which their eyes were all-important. Thus, the 
unconscious was constantly being conditioned, and once the situation 
became intolerable escape was accomplished by a visual disability. 
Conditioning of an emotionally unstable person can be produced, as will 
be demonstrated later in this paper, simply by repeated examinations of 
the eyes. Therefore it is not surprising that these patients unconsciously 
sought escape through visual complaints. 

Psychotherapy, which consists, first, of removing the undesirable 
situation and reassuring the patient and, second, of helping the patient 
gain insight into his condition by removing the motivating force, releases 
the mechanism whereby the dark adaptation is suppressed. The degree 
of this release depends on the intelligence and stability of the patient as 
much as it does on the psychotherapy. 

Since both the malingering and the psychoneurosis are motivated by 
fear, unless the patient is fairly stable and has a strong desire to perform 
duty the prospect of returning to the unpleasant situation will produce 
a relapse. A malingerer who has been detected will ordinarily not 
attempt further escape by malingering, fearing the consequences. 
Examining his eves has conditioned him, and often a psychoneurosis will 
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Fig. 5.—(A) The patient had been in the front lines one week and had become 
completely incapacitated because of poor vision. The solid line represents the 
original readings, taken July 20, showing an abnormal configuration curve with 
a low final reading; the broken line, the readings taken July 24 (the patient gave 
a positive test for malingering with the opticokinetic drum), and the line of dots, 
the readings taken two hours later, after the patient was confronted with the 
seriousness of malingering, showing a normal configuration curve and a low 
final reading. 

Below are the peripheral fields, taken before determinations of dark adapta- 
tion (July 24) were made. 

Visual acuity was 20/200 in each eye without correction. With correction 
{cycloplegic retraction) ot 3.50 D. sph + 1.00 D. ev. axis 10 for the right 
eye and of — 3.00 D. sph. — + 0.75 D. cyl., axis 170 for the left eye, vision was 
20/30 and 20/40, respectively. 

(B) Continuation of studies shown in A. The patient was seen by members 
of the neuropsychiatric department; the diagnosis was psychoneurosis. The read- 
ings represented by the solid line were taken August 10. The patient had been 
told that he would return to duty. The broken line shows the readings taken 
August 15 five days after his admission to the neuropsychiatric ward and psycho- 
therapy. The patient was still tense but showed improvement. 

Below are the visual fields, taken August 15, after psychotherapy. 
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develop when he is faced with a return to duty. The psychoneurotic 
soldier once told he is well enough to return to duty may, in despera- 
tion, attempt malingering (fig. 5). 


PATIENTS WITH INFECTIOUS HEPATITIS 


The remaining 13 patients examined were admitted to the hospital 
with a diagnosis of infectious hepatitis. Six of these patients had severe 
chronic infectious hepatitis, and another 6 patients were returned to full 
duty before fifteen weeks had elapsed after the onset of the disease. 
In the thirteenth patient, admitted with a condition diagnosed infectious 
hepatitis, medical work-up failed to show any evidence of hepatic disease. 
Initial dark adaptation readings for the 6 patients with severe chronic 
infectious hepatitis revealed that 4 had low final readings and normal 
configuration curves. The other 2 had normal readings, but after an 
exacerbation of the hepatitis both gave subnormal readings. All final 
readings in this group were less than 37,000 Nagel units. 

Attention is called to the fact that on being hospitalized all patients 
with a diagnosis of infectious hepatitis were placed on a diet for 
patients with hepatitis, which is low in vitamin A and carotene. In 
addition, all had been given 2 multivitamin capsules a day, each con- 
taining 5,000 U. S. P. units of vitamin A. The stools were not acholic 
in any case; so it can be assumed that absorption was adequate. 

Three patients in the group with severe chronic infectious hepatitis 
and subnormal dark adaptation readings were given 40,000 U. S. P. 
units of vitamin A orally per day, and within one week all showed 
decided improvement in dark adaptation. One of these 3 patients, who 
after one week of vitamin A therapy gave a final reading of 61,300 
Nagel units, suffered an exacerbation of the hepatitis, during which time 
he was placed on a regimen of absolute rest in bed. After three weeks, 
when he was able to endure the trip to the University of Rome for 
examination, he gave a final reading of 26,000 Nagel units despite the 
fact that he had been given 40,000 units of vitamin A daily. Two 
patients had jaundice during hospitalization, and there was only a slight 
alteration in their dark adaptation readings, which were well within the 
range of error of the tests. 

The 6 patients with mild hepatitis who returned to full duty before 
the fifteenth week after onset of the disease had normal dark adaptation 
curves. These patients were given 40,000 U. S. P. units of vitamin A 
daily, without any decided increase in dark adaptation. Only 1 patient 
of this group showed any appreciable change after vitamin A therapy 
(fig. 7). 

The 1 patient who was admitted with a condition diagnosed as 
infectious hepatitis and in whom no hepatic disease could be demon- 
strated, on initial examination gave a final reading of 58,000 Nagel units. 
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The visual fields were normal, and visual acuity was normal. Ophthal- 
mologic examination revealed no pathologic condition. Forty thousand 
units of vitamin A was administered daily. Two weeks later, on reex- 
amination, the final dark adaptation reading was 35,000 Nagel units. 
Neuropsychiatric consultation revealed an existing psychoneurosis. His 
complaints of upper abdominal distress were at this time secondary to 
vague visual complaints. 

No pathologic condition of the eyes was found in the group of 12 
patients with a condition diagnosed as infectious hepatitis. In 1 patient 
examination with the slit lamp showed prominent corneal nerves, and 
in a rough sensitivity test he was believed to have mild corneal 
anesthesia. 

Abnormal results with the cephalin flocculation and sulfobromo- 
phthalein sodium tests were obtained from all patients during hospitaliza- 
tion. All but 3 patients presented an increased icterus index at some 
time during their stay in the hospital. These 3 patients had a history 
of dark urine and jaundice previous to admission. 








EXPLANATION OF PLATE. 


Fig. 6—(A, B and C) Configuration curves for a patient whose history dates 
back to May 1944, when loss of appetite, malaise and generalized aches and pains 
developed. He was wounded and hospitalized. He returned to duty June 1944 
and noticed for the first time that he was unable to see the white tape at night 
used by the engineers to mark off mine fields. For two weeks he was led around 
at night by a sergeant. He was admitted to the hospital early in July 1944, for 
nausea, vomiting and elevated temperature. The diagnosis was hepatitis. 

Visual acuity without correction was 6/200 in the right eye and 4/200 in the 
left eye. After cycloplegic refraction, a correction of + 2.25 D. sph. — + 0.75 
D. cyl., axis 120 for the right eye and of —3.00 D. sph. — +. 1.50 D. cyl., axis 
80 for the left eve gave vision of 20/50 in each eye. 

(A) The readings taken August 1 are shown by the solid line; those taken 
August 8, after administration of 40,000 units of vitamin A daily, by a broken line. 

(B) The solid line represents the readings after jaundice had developed. The 
patient had been receiving 40,000 units of vitamin A daily. The broken line 
represents the readings taken August 24, after the patient had been receiving 40,000 
units of vitamin A daily. The jaundice was still present. The line of dots shows 
the reading taken August 31, while he was receiving 40,000 units of vitamin A 
daily. The icterus index was 4. 

(C) The readings shown by a solid line were taken September 7, while the 
— was receiving 40,000 units of vitamin A daily. The icterus index was 
normal. 

The reading shown by a broken line was taken September 14, while the patient 
was receiving 40,000 units of vitamin A daily. The icterus index was normal. 

(D) Dark adaptation readings for another patient, with onset of hepatitis 
twelve weeks prior to the first reading. The results of the hepatic function tests 
were abnormal. The liver was tender and palpable 3 fingerbreadths below the 
costal margin. Neuropsychiatric consultation revealed nothing abnormal. 


The readings represented by a solid line were taken August 10; those shown 
by a broken line, August 17, after the patient had received vitamin A, 40,000 units 
tor three days; and those shown by a line of dots, August 24, while the patient 
was receiving 40,000 units of vitamin A daily. No clinical improvement was 
apparent. The results of the hepatic function tests remained abnormal. 
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Although the patients with chronic infectious hepatitis showed sub- 
normal dark adaptation, corneal changes and evidence of vitamin A 
deficiency were not noticed. Although 1 patient had prominent corneal 
nerves, such a finding is not unusual. Gifford ® stated that when night 
blindness affects adults as a result of vitamin A deficiency it is usually 
noticed before corneal changes occur. 

Dark adaptation is somewhat dependent on the level of vitamin A 
in the plasma, the substance being transferred by this route from the 
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Fig. 7—The corneal nerves were prominent. Corneal sensibility was decreased 
with the cotton test. The onset of hepatitis was July 20. Jaundice was noted 
July 27. There was no jaundice at the time of the initial reading, August 24 
(solid line), and the icterus index was 2. The liver was tender and palpable 2 
fingerbreadths below the costal margin, and the results of hepatic function tests 
were abnormal. 

The reading on September 14 (broken line) was taken after the patient had 
been receiving 40,000 units of vitamin A daily for sixteen days. The hepatic 
function tests showed improvement. 

Visual acuity was 20/70 without correction. Cycloplegic refraction gave a cor- 
rection of — 1.50 D. sph. — + 1.25 D. cyl., axis 180 for the right eye and — 2.00 D. 
sph. — + 1.75 D. cyl., axis 180 for the left eye. 


3. Gifford, S. R.: Textbook of Ophthalmology, ed. 2, Philadelphia, W. B. 
Saunders Company, 1941. 
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storage depots in the liver to the pigmented epithelium of the retina, 
where it is utilized in the resynthesis of rhodopsin, the photosensitive 
pigment in the rods. 

Recent work by Popper and associates * has shown that there is no 
relation between the level of vitamin A in the plasma and that in the 
liver in patients with hepatic disease. They often found a plasma level 
of zero in patients with hepatic disease, but repeated examinations 
failed to show an absence of vitamin A in the human liver. They stated 
the belief that a vitamin A deficiency may be caused by a deficiency in 
release of vitamin A from the liver rather than by a depletion of the 
storage depots. They proved this statement by vitamin A fluorescence 
studies and by comparison of vitamin A concentrations in the plasma 
and in the liver. Patients with hepatic disease showed an abnormal dis- 
tribution of vitamin A in the liver cells. Vitamin A fluorescence of the 
hepatic tissue closely paralleled the vitamin A concentration in the liver, 
but only in cases in which the vitamin A concentration in the plasma 
was high did it parallel the concentration in the liver. In patients with 
a low vitamin A level in the plasma and an abnormal vitamin A distri- 
bution in the liver, the plasma level could be increased by the adminis- 
tration of massive doses of vitamin A orally. 

In our 6 patients in whom the hepatitis was mild and did not become 
chronic we may assume that the parenchymal damage was not suffi- 
cient to affect the liver-plasma relationship of vitamin A concentration 
seriously, since none showed a marked improvement in light sensitivity 
after receiving 40,000 units of vitamin A daily. In the 6 patients with 
severe hepatitis the parenchymal damage can be assumed to have been 
severe enough to have caused an abnormal distribution of vitamin A 
and a deficiency in the release of vitamin A from the liver. After oral 
administration of vitamin A these patients showed a marked increase in 
light sensitivity, manifested by improved dark adaptation readings. 

That an acute exacerbation of the hepatitis could further depress the 
vitamin A level in the plasma is demonstrated in the case of 1 patient 
previously mentioned, in whom after an exacerbation dark adaptation 
was decreased despite the administration of 40,000 units of vitamin A 
daily. This points to a relationship between the degree of damage to 
the liver and the depression of release of vitamin A into the plasma. 
It may also account for the fact that 1 of the patients showing notable 
improvement in dark adaptation with vitamin A therapy failed to give 
a normal final reading despite having received 40,000 units of vitamin A 


daily for eight weeks. The highest final reading for this patient was 


4. Popper, H.; Steigmann, F.; Meyer, K. A., and Zevin, S. S.: Relation 
Between Hepatic and Plasma Concentrations of Vitamin A in Human Beings, 
Arch, Int. Med. 72:439 (Oct.) 1943. 
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26,000 Nagel ‘units, obtained after one week of vitamin A therapy and 
maintained for seven weeks. It would be interesting to know what a 
larger dose of vitamin A would have accomplished. Popper and asso- 
ciates reported giving their patients 75,000 units of vitamin A daily, 

It seems unlikely that jaundice per se affects regeneration of visual 
purple, since 2 of our patients showed no appreciable change in dark 
adaptation when jaundice developed during the course of the disease. 

The patient who was admitted with a diagnosis of hepatitis, com- 
plaining of upper abdominal distress, and later was proved to be psycho- 
neurotic is of interest. His escape was blocked by its being proved that 
he had no hepatic disease. When he was faced with returning to the 
front, there developed night blindness and vague visual complaints. 
Thus, determination of dark adaptation and ocular examinations condi- 
tioned the patient, and, faced with the return to an undesirable situation, 
he unconsciously acquired an ocular disability. 


SUMMARY 


Sixty-six patients were examined with a Nagel adaptometer for 
determination of dark adaptation. Careful ophthalmologic examinations 
were made, and neuropsychatric consultation was secured when indi- 
cated. 

Thirty-nine patients of the group complained of moderate to extreme 
night blindness. Fourteen had no ocular complaints, and 13 were 
patients with hepatitis. 

Of the 14 patients with no ocular complaints, all showed normal 
adaptation curves, and final readings after forty-five minutes ranged 
from 50,000 to 150,000 Nagel units. None had a corrected central vision 
of less than 20/20, and with homatropine cycloplegia none had a refrac- 
tive error of more than 1.00 D. 

Of the 39 patients complaining of night blindness, 5 with moderate 
complaints showed normal dark adaptation, and 3 of these had more 
than — 1.50 D. of astigmatism. For 6 others with normal readings but 
severe complaints detailed histories revealed some incident that had 
caused the patient to believe that his night vision was inadequate. Of 
this group, 3 had moderate myopic astigmatism. 

The remaining 28 of the 39 patients admitted complaining of night 
blindness had initial low readings for dark adaptation. No cause for this 
could be found in 5 patients, and these men were considered to have 
true simple hemeralopia; 4 had a pathologic condition of the fundus; 
5 patients proved to be malingering, and 14 were psychoneurotic. 

Of the 19 patients who were malingerers or psychoneurotic, 11 had 
corrected vision of 20/40 or less, and 12 had refractive errors of above 


1.50 D. 
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A test for malingering is described which utilizes the principle of 
opticokinetic nystagmus. 

Of 13 patients examined who were admitted to the hospital with a 
diagnosis of infectious hepatit.., 1 proved to be psychoneurotic. 

Six patients with chronic disease of the liver showed subnormal 
dark adaptation. Three of these persons were given oral vitamin A 
therapy, with pronounced improvement. 

Six patients with infectious hepatitis, whose disease did not become 
chronic and whose hospitalization did not exceed fifteen weeks, showed 
normal dark adaptation curves. Little or no improvement in dark 
adaptation was noted in this group when massive doses of vitamin A 
were given. 











Abstracts from Current Literature 


Epitep By Dr. WILLIAM ZENTMAYER 


Conjunctiva 


HistoLocic Stupy oF PEMPHIGUS OF THE ConyuNctTiva. D. D’AguIta 
DE CASTANE Decoup, An. argent. de oftal. 5:44 (April-June) 


1944, 


Few histologic studies of this condition have been reported, and all 
were made at advanced stages of the disease or at a cicatricial stage. 

The author gives the following résumé of the histologic changes 
in a case in which the disease was not advanced. “The conjunctiva 
was much thickened throughout. The epithelium showed hyperplastic 
lesions and epidermal metaplasia. The tissue proper presented con- 
spicuous changes: edema, myxoid appearance, angiohyperplastic granu- 
lomas, chronic inflammatory tissue (infiltration of plasma cells and 
lymphocytes) and conspicuous sclerosis. The meibomian glands showed 
cystic degeneration and lipophagic granulomas.”’ 


The article is illustrated. HF. Cammasounie 


Experimental Pathology 


THE SupDDEN DEATH OF Mice INJECTED INTRAORBITALLY WITH 
MINUTE QUANTITIES OF SESAME O!1L. F. H. J. Ficce, Proc. 
Soc. Exper. Biol. & Med. 57: 24 (Oct.) 1944. 


In the course of an experiment designed to test the sensitivity of 
the harderian gland to induction of tumors, about 50 mice were given 
injections of methylcholanthrene in 0.05 cc. of sesame oil. All these 
mice died within one to two minutes after the injection. Animals 
atropinized by intraperitoneal injection prior to the intraorbital injection 
of sesame oil survived the latter and continued to live. The author 
concludes that the oculocardiac reflex was responsible for the death 
of the nonatropinized animals. P C. Keowee 


General 


OPHTHALMOLOGY IN Lacos 1943. R. WALKINGSHAW, Brit. J. Ophth. 
29: 221 (May) 1945. 


A classification is given of the ocular conditions seen in the oph- 
thalmic division of the African clinic at Lagos during 1943. This is 
followed by comments on the various disorders classified. To avoid 
conveying trachoma to other patients, and for other reasons a special 
clinic was held in the afternoon for treatment of patients with this dis- 
order. Not a single case of syphilitic interstitial keratitis was seen. 
Cyclitis is the principal disease of the uveal tract in Lagos. A striking 
proportion of cases of well established unilateral cataract was observed 
in patients aged 30 years and over. None was of traumatic origin. 
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Primary atrophy of the optic nerve is extremely common and is con- 
sidered to be due to avitaminosis in the great majority of cases. Only 
1 case of acute glaucoma was seen; the attack was superimposed on 
chronic glaucoma. Chronic glaucoma is comparatively common and 
occurs in comparatively young people, starting at the age of 20 and 
reaching its maximum at about the age of 35. Diseases due to dietary 
deficiencies, with the exception of vitamin A deficiencies, are many 


and varied. W. ZENTMAYER. 


Hygiene, Sociology, Education and History 


STATUS OF COMPENSATION FOR OCULAR INJURIES IN THE UNITED 
States. M. Davipson, Am. J. Ophth. 28: 856 (Aug.) 1945. 


Davidson remarks the wide diversity of standards of compensation 
for an industrially damaged eye in the different states. He discusses 
various phases of compensation and concludes that the method pro- 
posed by the committee of the American Medical Association offers the 
most acceptable basis of securing uniformity. W. S. Resse. 


Injuries 


ProBLEMS BrouGHtT ABOUT BY THE TOLERANCE OF INTRAOCULAR 
AND ORBITAL FoREIGN Boptes. J. M. Vira Ortiz, Arch. de oftal. 
de Buenos Aires 19: 41 ( Jan.) 1944. 


In the author’s statistics there is a rather high incidence of cases 
(4 out of 26) in which foreign bodies were tolerated. In 1 case the 
foreign body was tolerated for seventeen years, in 1 case for four years 
and in another for one and a half years. 

The author gives his criteria as to what should be done in such cases. 


H. F. CARRASQUILLO. 


TREPHINING OF THE CORNEA OF CASES OF TRAUMA OF THE Eye. P. V. 
ARKHANGELSKY, Vestnik oftal. 23: 23, 1944. 


Arkhangelsky used trephination of the cornea for removal of foreign 
bodies from the anterior chamber in 10 cases; he also employed it in 2 
cases of cataract in which there was no anterior chamber. The his- 
tories in 4 cases are given. In 1 of these, a woman physician aged 35 
had injured her eye with glass. Two attempts to remove the glass 
from the anterior chamber by means of the usual incision with the 
keratome were unsuccessful. An enucleation was considered; but 
a third attempt was made with a trephine (Filatov’s), and the piece of 
glass was removed through the trephine hole. A thin round scar 


usually forms at the site of the trephine. This operation was suggested 

‘— 197? 
by Haab in 1922. O. SITCHEVSKA 
Lens 


EXPERIMENTAL AND CLINICAL STUDIES ON CERTAIN SAFETY FACTORS 
IN CLosurE oF Cataract INcistions. A. C. Hitpine, Am. J. 
Ophth. 28: 871 (Aug.) 1945. 


Hilding stresses the importance of corneal flaccidity and scleral 
resilience in preventing prolapse of the iris and feels that sutures should 
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be so placed after cataract extraction that if the wound gapes post- 
operatively it will do so at a predetermined spot. A tiny peripheral 
iridectomy should then be made in this meridian. He describes two 
operations based on these principles, and their results. 


W. S. REEse. 


AN UNusuAL TYPE OF ANTERIOR TRAUMATIC CAPSULAR CATARACT. 
E. Rosen, Brit. J. Ophth. 29: 373 (July) 1945. 


One month after a penetrating injury of the cornea with injury to 
the lens, there was a V-shaped, through and through scar about the 
center of the cornea. Several folds radiated from the main scarred 
mass of the anterior capsular cataract, suggesting that the anterior 
capsule was thrown into multiple waves. It is characteristic of “glass 
membranes” to become wrinkled, as is seen in Descemet’s membrane. 
One would expect such waves to be more common with anterior 
capsular cataract. On the other hand, the folds may be the result 
of radiations from an indented wound, with epithelial proliferation of 
the capsule of the lens and subsequent shrinkage with scar contraction 
and formation of striae. W. ZENTMAYER. 
Lids 


SUBCUTANEOUS SPLITTING OF THE LID IN THE OPERATIVE TREATMENT 
OF SENILE Ecrropion. H. Lytron, Brit. J. Ophth. 29: 378 
(July) 1945. 


This operation avoids the splitting of the lid margins. With an 
angular scissors, the skin-muscle layer of the lid is separated from 
the tarsoconjunctival layer by inserting the blades of the scissors in 
an incision made on a line with the outer canthus. The separation is 
extended up to immediately beneath the margin of the lid, keeping 
close to the anterior surface of the tarsus. Two mattress sutures are 
inserted in the anterior layer of the lid near the lid margin. These 
sutures are used to lift the skin. The tarsal plate is drawn down with 
two Snellen sutures. The lateral incision is completed to the excision 
of a Szymanowski triangle. The Snellen sutures are tied in the usual 
manner, and the lifting sutures are fastened above the brow with strips 


of adhesive plasters. W. ZenTwAyER 


Neurology 


THE OcuLarR MANIFESTATIONS OF HYSTERIA IN RELATION TO FLYING. 
R. Ironsipes and I. R. C. BATCHELOR, Brit. J. Ophth. 29: 88 (Feb.) 
1945. 


This paper, which does not lend itself to satisfactory abstraction, 
deals mainly with hysteria, in particular with a series of 40 cases of 
hysteria in flyers. 

The symptoms presented by these patients are similar to those 
complained of by patients with organic ocular defects and diseases and 
are out of proportion to any ocular disability which may be present. 

The subject is considered under the headings of visual aberrations 
experienced by normal aircrews, a comparison of cases of hysteria and 
cases of affective disorder, the ocular symptoms of hysteria, the objec- 
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tive results of examination, the relation of neurotic manifestations to 
inherent ocular defects, factors predisposing to the development of 


ocular symptoms and differential diagnosis. W. ZENTMAYER. 


TUMORS OF THE CEREBELLOPONTILE ANGLE. E. SALGADO BENAVIDES, 
Arch. Soc. oftal. hispano-am. 4: 75 (Jan.-Feb.) 1944. 


After an extensive discussion of the neurologic symptoms and ocular 
signs associated with tumors of the cerebellopontile angle, the author 
arrives at the following conclusions: 

In the present state of knowledge the ophthalmologist cannot with 
certainty contribute to the differentiation of a neuroma of the acoustic 
nerve and other tumors of the cerebellopontile angle. The state of 
cranial hypertension produces a series of changes in the fundus oculi, 
of which papilledema is the typical one. Paralysis of the sixth nerve, of 
frequent occurrence, has little value in localization of the growth. It 
may be evidence of intracranial hypertension, or it may be produced by 
infiltration of the tumor tissue into its nucleus or by pressure on its 
root, which has a long course. The homolateral loss of the corneal 
reflex, always present with tumors of the cerebellopontile angle, is of 
value as a localizing symptom, since it makes its appearance early as 
a sign of involvement of the trigeminal nerve. 

H. F. CARRASQUILLO. 


Optic NEURITIS COMPLICATING POLIOMYELITIS: CLINICAL AND 
EXPERIMENTAL Stupy. R. BrerGMAN, K. O. GRANSTROM and 
J. H. Macnusson, Acta pediat. 30: 176 (Dec. 23) 1942. 


Bergman and his associates report the case of a girl aged 9 years 
who presented the clinical picture of acute meningoencephalitis, with 
paresis of the respiratory muscles, paresis of the right arm and right 
leg, paresis of the right facial nerve of central type, paresis of the 
palate and slight stiffness of the neck. The patient was placed in 
the respirator for twenty-two hours, and all the signs of paresis dis- 
appeared. Double optic neuritis was observed one month later. A diag- 
nosis of poliomyelitis was made because at the time of the patient’s 
admission to the hospital an epidemic of poliomyelitis was in progress, 
many cases of which presented the same clinical picture as that in 
the case reported. The diagnosis was clarified by an experimental 
investigation: Intraperitoneal and cerebral injections of etherized sus- 
pensions (50 and 0.5 cc., respectively) of a fecal specimen taken the 
day after the patient’s admission to the hospital were given to a 
Macacus rhesus monkey. ‘Twenty-seven days later the monkey was 
killed. While alive it did not present any symptoms of paralysis. 
Hyperemia of the axillary, inguinal and mesenteric lymph nodes was 
demonstrated at necropsy. Perivascular mononuclear meningitis was 
revealed on microscopic examination of the central nervous system. 
A massive perivascular cellular infiltration characteristic of experimental 
poliomyelitis was found beneath the cortex of the brain, in the walls 
of the lateral ventricles and in the area adjacent to the aqueduct of 
Sylvius. There were no such changes in the gray substance of the 
spinal cord, but a focus of mononuclear cells was found in the white 
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substance of the upper dorsal portion of the spinal cord. A few 
typical neuronophages were observed in the ventral wall of the aque- 
duct. Three weeks later intraperitoneal and cerebral injections of an 
emulsion of the brain substance of the animal were given to a second 
Macacus rhesus monkey. Examination of this monkey revealed no 
changes while the animal was alive, but hyperemia and enlargement 
of the inguinal and axillary lymph nodes were demonstrated likewise 
at necropsy. Occasional perivascular infiltrations were found in the 
walls of the lateral ventricles and the floor of the fourth ventricle. 
Perivascular meningitis of the thoracic portion of the spinal cord, 
characteristic of poliomyelitis, was revealed. On the basis of these 
observations, it was considered that the optic neuritis was caused by 


the same infection. J. A. M. A. (W. ZentMayer), 


Ocular Muscles 


Use oF BISMUTH SUBSALICYLATE IN CURE OF SYPHILITIC INTERNAL 
OPHTHALMOPLEGIA. N. PREZIDIO DE FIGUEIREDO, Rev. brasil. de 
oftal. 3:3 (Sept.) 1944. 


A patient aged 25 had complained of visual disturbances in the 
right eye for a year. The iris and cornea were normal. The pupil 
was dilated; the direct and indirect pupillary and accommodative 
reflexes were absent. The fundus was normal. A diagnosis of internal 
ophthalmoplegia was made. An infected tooth was removed, without 
improvement. The Kahn reaction of the blood was positive. Injec- 
tions of 1 cc. of bismuth subsalicylate once a week were given intra- 
muscularly. At the end of three months, four days after the tenth 
injection, the Kahn reaction was negative. Visual acuity and accom- 
modation were normal in the right eye. The pupillary diameter and 
reflexes were normal. 


The author believes that the rarity of cases of this disease is due 
to the fact that involvement of the neuromuscular apparatus of the 
eye in the majority of cases of syphilitic origin is slow and the patient 
delays consulting an oculist until diplopia appears. 

The use of bismuth subsalicylate, the author believes, would be 
efficacious in many cases. M. FE. Atvano. 


COMMENTS ON STRABISMUS. 3ARBOSA DA Luz, Rev. brasil. de oftal. 
3:13 (Sept.) 1944. 


Binocular vision can occur only under the following conditions: 
(1) good fixation with exact projection in each eye, alone and simul- 
taneously with the other eye; (2) visual acuity of approximate equality 
in the two eyes; (3) similar form and size of images received by 
the fovea; (4) integrity of the neuromotor-muscular mechanism of 
each eye, alone and associated with the other eye; (5) perfect sensorial 
correspondence of the symmetric points in the two retinas, and 
(6) cerebral coordinating center able to merge the two monocular 
images. These conditions are discussed in detail. The importance of 
a careful examination is stressed in every case of squint in order to 
determine the cause. Nugent’s paper on 134 cases of strabismus 
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(Am. J. Ophth. 23: 68 [Jan.] 1940) and the report by Berens, Elliot 
and Sobacke of 324 cases of strabismus (Am. J. Ophth. 24: 1418 [Dec.] 
1941) are summarized in a chart. A bibliography is included. 


M. E. Atvaro. 
Operations 


TECHNIC OF ENUCLEATION OF THE Eye. V. P. Fivatov, Vestnik oftal. 
23: 3, 1944. 


Filatov used Trillof’s method of enucleation (with modification ), i. e., 
“from back forward.” The optic nerve is severed immediately after 
section of the internal rectus muscle; then all the other muscles and 
ligaments are cut. Filatov finds that this type of enucleation shortens 
the time of the operation and simplifies the problem created by the 
formation of scar tissue and adhesions after war injuries of the eyeball. 
The lids must be widely separated, and the optic nerve should be turned 
outward as much as possible, instead of being stretched forward. 


O. SITCHEVSKA. 


Refraction and Accommodation 


Myopia (A StTAaTiIsTICAL ANALysIS). K. N. SHUKLA, Indian J. Ophth. 

6:7 (April) 1945. 

Shukla stated that this analysis is in no way a survey of the state 
of refraction of the population in general but can be taken to represent 
only that section of the community (Lucknow) which stands in 
need of glasses for the improvement of vision or relief from symptoms 
of asthenopia. The distribution of persons with myopia and hyperopia 
at various ages is as follows: ‘The number of myopic persons is highest 
between the ages of 20 and 25 years; the rise is most striking between 
the ages of 10 and 20 years; the fall after the age of 25 is equally sharp; 
from the age of 35 on the figure remains practically constant. The 
curve showing the distribution for hyperopia behaves exactly like that 
for myopia until the age of 35 years, after which, unlike the curve for 
myopia, it rises again. 

Caste has not much influence in the incidence of myopia. Myopia 
is commoner in males than in females. The incidence is very high in 
private patients. W. ZENTMAYER. 
Trachoma 


TREATMENT OF TRACHOMA, WITH SPECIAL REFERENCE TO LOCAL 
SULPHONAMIDE THERAPY. A. Sorssy, Brit. J. Ophth. 29:98 
(Feb.) 1945. 

The basis of this report is the treatment of a series of 200 patients 
under ideal conditions for continuous observation, which allowed a 
certain amount of experimentafion in treatment. The work is sum- 
marized as follows: Considerable departure from the classic methods of 
treatment is now possible in trachoma. The time-honored copper 
sulfate stick has no place in present day therapy. Expression and the 
local use of sulfacetimide can in themselves bring about a clinical cure 
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of trachoma. Valuable supplementary measures are general sulfonamide 
therapy, local application of saturated solution of quinine bisulfate, 
mercury bichloride, 0.5 to 2 per cent in glycerin, and subconjunctival 
injections of Trachocid (a proprietary preparation said to contain bee 
venom). Modern therapy cuts drastically the period of infectivity and 


the duration of treatment. W. ZenTwaves 


SULFANILAMIDE IN TREATMENT OF TRACHOMA. S. DE ALMEIDA 
ToLepo, Arq. brasil. de oftal. 7: 68 (April) 1944. 


De Almeida Toledo reports good results from the oral administra- 
tion of sulfanilamide to two- groups of patients, 4,741 and 49,891 
respectively, from several of the trachoma and public health centers 
of Rio de Janeiro and other states of Brazil in 1943. The drug was 
administered to children and adults in daily doses of 0.5 Gm. for each 
15 Kg. of body weight for twenty consecutive days, after which the 
therapy was discontinued if the patient was cured. Cure was pronounced 
when examination of the eyes for three consecutive months with intervals 
of one month between examinations gave negative results for trachoma. 
Sulfanilamide therapy was associated in all cases with administration 
of one or more of the following substances: sodium bicarbonate in 
water, nicotinic acid alone or in association with either ascorbic acid 
or a preparation of calcium chloride and gentian violet medicinal, 
aminoacetic acid and liver extract. A liberal intake of water (no 
less than 2 liters a day) is necessary. Sulfanilamide therapy is a 
harmless and reliable treatment of trachoma. W. Zenrwaves 


Tumors 


A NOTE ON THE ROSETTES, NATURE AND NOMENCLATURE OF “‘GLIOMA 
RetinagE.” E. Wotrr, Brit. J. Ophth. 28: 448 (Sept.) 1944. 


There can be little doubt that rosettes are derived from fetal rod and 
cone cells. Wolff has come to the conclusion that glioma of the retina 
arises from all the elements of the primitive nuclear zone (at an early 
stage the retina consists of a single nuclear zone and the marginal, 
almost non-nucleated, zone of His) except probably the ganglion cells 
destined to form the inner and outer nuclear layers and the glia. To 
account for differences between one growth of this type and another— 
why, for instance, some tumors consist almost entirely of rosettes while 
in others none can be found—one would suggest that the relative number 
of the original constituents may vary. Wolff thinks that the best term 
to use in place of “glioma retinae” is “retinoblastoma,” suggested by 
Verhoeff in 1924 and adopted by the American Ophthalmological Society 
in 1926, but it must be made synonymous, as Verhoeff intended, with 
the classic glioma retinae. W. ZeENTMAYER. 


Vitreous 


TeRSON’s SYNDROME. A. Prior GUILLEM, Arch. Soc. oftal. hispano- 
am. 4: 408 (May-June) 1944. é 


This rare syndrome, first described by Terson in 1900, is charac- 
terized by a hematoma of the vitreous body and spontaneous intracranial 
hemorrhage. 
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Prior Guillem reports a case in a woman aged 63 who had had an 
apoplectic attack which produced left hemiplegia and sudden loss of 
vision in the right eye. On examination the patient presented hemi- 
plegia of the left side, paralysis of the inferior branch of the facial nerve 
on the same side and incomplete palpebral ptosis on the right side. 
Her blood pressure was 195 systolic and 110 diastolic. There were 
paralysis of the oculomotor nerve and a massive hemorrhage in the 
vitreous. The retinal arterial pressure was 90 systolic and 35 diastolic. 
The Wassermann reaction of the serum was positive. 

The author is in accord with Terson that this syndrome is produced 
by a subarachnoid hemorrhage, which gives rise to a venous stasis, 


producing in this way the ocular lesion. H. F. Carrasguitto. 











Society Transactions 


EpItEp BY Dr. W. L. BENEDIcT 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Rudolf Aebli, M.D., Chairman 
Truman L. Boyes, M.D., Secretary 
Dec. 17, 1945 


Adult Malformations of Embryonic Origin. Dr. A. L. Kornzweig. 


The causative factors in malformations of the eye which may occur 
during embryonic life are the toxins derived from maternal disease, 
actual infections of the eye with organisms which can pass through 
the placental barrier, retardation and arrest in development for reasons 
that are unknown and germinal factors. 

Slides were shown which covered the development of the eye from 
the 5.5 mm. stage to the fifth month. The time and, the possible 
mechanism for the development of anomalies were demonstrated at 
the different stages. Of the anomalies discussed, the chief were those 
associated with disturbances around the fetal fissure, which account 
for microphthalmos, with and without cyst formation, and _ typical 
colobomas of the choroid, iris, ciliary body and optic nerve. The 
anomalies associated with the embryonic circulation of the lens were 
demonstrated. These included the remnants of the hyaloid artery from 
the optic nerve to the lens, which might be present and the pupillary 
membrane in front of the lens. 

The development of the anterior chamber and the possible anomalies 
due to defects in differentiation of the angle of the iris were shown. 
Chief among these is congenital hydrophthalmos, the different types of 
typical coloboma of the iris and aniridia. The development of the lens 
was illustrated, and the time of the possible occurrence of opacities in 
the lens was noted. 

The other anomalies shown were dermoids of the cornea, gliosis 
of the optic disk, remnants of Bergmeister’s papilla and some anomalies 
of the lids. 


Keratoconjunctivitis Sicca—a Sequela of Purulent Erythema Multi- 
forme Exudativum (Stevens-Johnson Disease): Report of a 
Case. Dr. Joun M. RicHarps. 


Severe erythema multiforme exudativum is a rare disease of acute 
onset, characterized by fever, conjunctivitis, stomatitis and cutaneous 
lesions. Its course, although seldom fatal, is protracted, and its ocular 
sequelae often result in partial or total loss of vision. The cause is 
obscure, and pathologic findings are nonspecific except in the phyto- 
pharmacologic test. 
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A case of the purulent conjunctival form of erythema multiforme 
exudativum (Stevens-Johnson disease) followed by keratoconjunctivitis 
sicca was presented. The ocular lesions and symptoms were typically 
severe, resulting in loss of the right eye and in decreased vision in 
the left eye. Chemotherapeutic measures were employed as prophy- 
laxis against secondary infection, and mechanical palliative measures 
were used locally, including wearing of special contact lenses. Roentgen 
therapy of the cornea was employed to decrease infiltration and 
vascularization. The condition was differentiated from pemphigus. 


DISCUSSION 


Dr. NATHAN Soset: I should like to emphasize the rarity of 
the Stevens-Johnson syndrome. I have encountered many cases of 
erythema multiforme bullosum but have never seen the cornea involved 
before. I understand this syndrome is much more common in children 
than in adults. Recently I heard of a case of the condition in a child 
at the Morrisania City Hospital; in that case the eye cleared up 
completely, and vision was restored. 

With respect to the differentiation from pemphigus, the points 
Dr. Richards made are correct, but the Pels-Macht test has been given 
up by dermatologists as having no value. 


Dr. A. L. Kornzweic: I| think the term keratoconjunctivitis sicca 
is used to indicate the condition associated with a definite syndrome, 
known as Sjogren’s syndrome. Other types of keratoconjunctivitis 
with dryness, secondary to other causes, should be so designated. 


Reconstruction of the Eyelids and of the Socket: Report of a Case. 
Dr. BERNARD FREAD. 


A middle-aged man, while drilling, was hit in the left eye with 
an unexploded stick of dynamite in January 1942. The left eyeball 
was ruptured and later enucleated. The deformity of the eyelids was 
considerable, including ectropion of the left lower lid and obliteration of 
the left socket. A sinus extended from the inner corner of the left 
eyebrow to the nose, and there were numerous fractures of the nasal bone. 

A plastic surgeon repaired the nasal deformity with a cartilage 
implant, and the sinus was closed in April 1944. The ophthalmic con- 
dition was corrected in three operations. At the first operation, in 
May 1944, extensive bands of scar tissue were excised, the colobomas 
of the lid repaired and the margins of the lids alined. At the second 
operation, in June 1944, further restoration of the eyelids was made, 
and free skin grafts, which were taken from the right upper lid, were 
placed in the defects created in the upper and lower lids of the left eye. 
The ectropion was corrected. At the third, and final, operation on 
Dec. 27, 1944, an artificial cavity was created to form a socket, and an 
epidermal graft was taken from the upper part of the left thigh and placed 
around a stent and inserted into the socket, with a resultant skin- 
lined socket which retained a prosthesis well. 


DISCUSSION 


Dr. WENDELL L. Hucues, Hempstead, N. Y.: Dr. Fread is to 
be congratulated on the excellent result he has obtained in this case. 
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He rightly emphasizes the importance of surgical repair of the lid first, 
before attempting reconstruction of the socket. 


Dr. WittiAmM B. DoHerty: Where was the cartilaginous graft 
obtained ? 


Dr. BERNARD FREAD: From stock—from the cadaver. 


Ocular Manifestations of Dermatologic Diseases. Dr. NATHAN Soper, 


Twenty-three ocular manifestations of dermatologic disease were 
presented. These diseases of the skin were discussed briefly and the 
more important aspects emphasized, as follows: 

Dermatitis venenata is the commonest disease of the eyelids. It is 
characterized by erythema, edema and, in the more severe forms, vesicu- 
lation and oozing. Scaling is often present. It is due to substances 
coming in contact with the eyelids in the following ways: (a) by direct 
application, e.g., cosmetics, soaps and nickel or synthetic spectacle 
frames; (b) through the fingers, e.g., nail polish; (c) by volatiliza- 
tion, e.g., formaldehyde or perfumes. ‘These substances are usually 
not primary irritants but produce the reaction as the result of allergic 
hypersensitivity. The dermatitis may also result from the local appli- 
cation of medicaments containing drugs which are allergenic, hence 
sensitizing, e.g., sulfonamide compounds. ‘The cause may be deter- 
mined by means of patch tests and/or the elimination of the suspected 
substance. Industrial factors are easily determined ; others, sometimes 
with great difficulty. The treatment consists of elimination of the 
irritant and mild local applications, such as wet dressings with boric 
acid or isotonic saline solution and boric acid ointment or petrolatum. 

Basal cell carcinoma occasionally occurs on the eyelids. The clinical 
feature is the presence of pearly nodules peripherally, often with central 
ulceration. The diagnosis should be confirmed by biopsy. If the lesion 
is small, this examination may be made after removal of the tumor. 
This type of epithelioma is locally highly destructive but does not 
metastasize. The treatment, therefore, consists in complete removal 
by any of the following methods: excision, desiccation and curettage 
and/or radiotherapy. 


Surgical Treatment of Primary Glaucoma. Dr. C. S. O’Brien, 
Iowa City. 


This paper will be published in full in a later issue of the ARCHIVES. 
DISCUSSION 


Dr. JouN H. DuNNiINGTON: In this excellent discussion of the 
surgical treatment of primary glaucoma, Dr. O’Brien has mentioned 
many important points, a few of which can be elaborated on. He rightly 
states ‘that “treatment should be guided by the damage to function 
and not . . . by the state of the intraocular pressure.” Too great 
reliance on tonometric readings is a commonplace mistake, which can 
be avoided only by repeated perimetric studies. Knowledge of the 
status of the intraocular tension is essential, but it indicates only the 
probable trend of events. In my experience, the unreliability of this 
test has been greatest with patients of the older age group. While this 
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word of caution must be emphasized, I agree that early operation 
should be the rule rather than the exception. 

Dr. O’Brien’s choice of surgical procedures is in accord with gen- 
erally accepted ideas. I agree that with the aid of retrobulbar anesthesia 
any operation for glaucoma may be performed with local anesthesia, 
but in cases of the acute primary type I prefer induction of general 
anesthesia with pentothal sodium. I am glad to subscribe to Dr. O’Brien’s 
indorsement of iridectomy ab externo in cases of acute narrow angle 
glaucoma. Both the keratome and the Graefe knife are dangerous 
instruments in the presence of a shallow anterior chamber; so if one 
can avoid introducing them into the anterior chamber so much the 
better. I have had no experience with his method of scleral fixation 
but can see no possible objection to its use. Cyclodialysis has not 
proved satisfactory in my hands except in cases of secondary glaucoma 
which follows cataract extraction. I have tried all variations in technic 
in an attempt to reduce the incidence of postoperative hemorrhage, 
without much success. In my hands it is not the simple operation 
which many authors proclaim it to be. 

The technic advocated by Dr. O’Brien in the Lagrange operation 
is a safe one, and | am sure that if this scratch method is routinely 
employed fewer complications will follow this operation. With such 
an external approach one has more accurate control of the amount of 
sclera to be resected. 

Refinements in surgical technic are so important that I am grateful 
to Dr. O’Brien for having focused attention on these practical details. 
Consciously or unconsciously, he has preached the doctrines of safety 
and simplicity—the two watchwords in ophthalmic surgery—and for 
this‘I wish to express my thanks. He has told us in a few words the 
value of certain procedures—simple to do and safe to use. 


Dr. Daniet B. Kirspy: I agree with Dr. O’Brien’s conclusions ; 
and, inasmuch as I cannot improve on them, I shall merely supplement 
them with some of my own observations on other phases of surgical 
procedures for glaucoma. 

First, with respect to the approach in treatment of glaucoma com- 
plicating cataract: If the tension can be held to normal with pilocarpine, 
the cataract may well be removed at the first operation, with or without 
iridectomy. If the tension cannot be held to normal with pilocarpine, 
a preliminary filtration is necessary. If the capsule of the lens is 
injured during operation for glaucoma, the situation becomes com- 
plicated. The extracapsular extraction is not so good as the intra- 
capsular in the presence of glaucoma. The latter is indicated, also, 
because the zonule is fragile. The cataract should not be extracted 
until at least two months after filtration if the delay is feasible. If the 
tension after filtration is fairly low, the section for cataract extraction 
may well pass through the filtration area, in order to sclerose it some- 
what and raise the tension. If the tension is normal, the incision 
should avoid the filtration area but should be made in the upper half 
of the limbus. Part of it may well be corneal. The functioning areas 
of the angle should not be interfered with any more than is necessary. 

Good appositional sutures should be used in all cataract operations, 
particularly when glaucoma is a complication, and I can recommend 
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those which I use after the section has been made. ‘The central trac- 
tion suture is useful for lifting the corneal flap and avoiding injury 
to the endothelium. I should partly fill the anterior chamber with 
saline solution after the extraction and avoid the use of atropine in the 
postoperative course. 

In the case of “glaucoma capsulare,” namely, exfoliation of the 
lens capsule with glaucoma, extraction of the lens in its capsule is 
indicated at the first operation if this can be done without undue 
hemorrhage and without rapid decompression of the eye. This is pos- 
sible if the tension is not over 30 mm. of mercury (Schigtz) and there 
is no congestion. 

In the case of acute glaucoma which is not controlled with non- 
surgical measures, I have found preliminary posterior drainage a safe- 
guard before the iridectomy or the iridencleisis, which is done 
immediately. Postscleral puncture with a knife has fallen into dis- 
repute because of hemorrhage and other complications. | use local 


anesthesia and do a scleral trephination inferotemporally. This area 
is most easily approached and represents one of the areas of the 
usual field defects of glaucoma. After the trephine button has 


been removed, the choroid bulges. A barrage is made around the 
trephine hole by means of surface coagulation to prevent detachment 
of the retina. Perforating coagulation of the choroid and retina allows 
posterior decompression. The changes in the anterior part of the eye 
are usually gratifying and render easier the anterior filtering operation 
which is necessary, as the posterior drainage is only temporary in 
its effect. 

Reoperation for glaucoma always presents a problem, and a more 
difficult one than does the first operation. Certainly if, for example, 
a trephination has failed, it is hardly good judgment to repeat it. 
I should try something else. It is always hard to decide what would 
be better; but, on’ principle, if a procedure has not been successful, it 
will hardly have better results on the second trial. In order to 
demonstrate the efficiency of filtration and the presence or absence of 
sclerosed tissue after operation for glaucoma, I use a drop of tetracaine, 
and with a blunt probe I test for pitting and mobility of conjunctival 
and subconjuncttval tissues. 

Glaucoma presents complex problems, and, try. as one will, one 
cannot always solve them. The patient must accept the responsibility 
for having such a complicated eye. One can only do one’s best to get 
him out of his difficulty. 

Sir W. Stewart DuKkeE-Evper, London, England: I do not think 
it is wise of your chairman to ask me to speak before this .\cademy, 
for | have come to New York to learn ophthalmology, after having 
been four years at war, rather than to talk to you. I think the point 
to be stressed is what Dr. O’Brien describes aptly as his pessimism 
concerning the methods of treating primary glaucoma. When I was 
young, I used to be optimistic about glaucoma; but after years of 
seeing one’s own patients come back, as well as the patients of other 
surgeons, I do not think any one who is honest can legitimately retain 
such optimism. In operation one is merely treating the end_ results 
of a symptom common to a number of diseases, the causes of which 
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are unknown. ‘To treat diseases of the ankle, the knee and the hip 
all in the same way because they hinder locomotion would be analogous 
to some of the surgical attempts which are being made to control 
intraocular tension, and this crude therapy must continue until oph- 
thalmologists come to know something of what they are trying to treat. 

With everything that Dr. O’Brien has said I should agree, with 
one exception. fle stated that in deciding on operation function, rather 
than tension, should be one’s guide. That, of course, is true in more 
than 95 per cent of cases of glaucoma but there is one type which 
| think requires operation even if there is no increase in tension and 
no functional loss. That is the type I call neurovascular glaucoma, 
occurring in a person who has acute but transient increases in tension 
which tend periodically to recur. I think in cases of this type that 
a small peripheral iridectomy or, even what does less trauma to the 
eye, a peripheral iridodialysis is a good prophylactic measure, even 
though the vision and fields are normal, particularly when the patient 
intends to leave a place where good and ready surgical treatment is 
available to go where adequate treatment is less accessible. That 
| think is an operation which is justified ; otherwise, there is no question 
about the truth of the generalization that function is much more impor- 
tant than tension as a therapeutic guide. 

Iridectomy ab externo | am glad to hear talked about. Like Dr. 
Dunnington, I think that on the whole I do fewer cyclodialyses and 
more iridencleises than Dr. O’Brien does. The important thing to 
be learned from the discussion, however, is that we ophthalmologists 
are all groping in darkness in our methods of therapeusis and must 
continue to do so until the etiologic factors in the various types of 
glaucoma are clarified. 

Dr. Harovp, fF. WHatMAN, Los Angeles: The success of corneo- 
sclerectomy, as performed in the Elliott operation, the Lagrange 
operation or any of their modifications, depends on the most careful 
attention to detail in the obtaining of a properly functioning bleb. How 
may this be achieved? 

I want first to call attention to a detail of technic performed by 
a distinguished countryman and colleague of Sir Stewart Duke-Elder, 
namely, Col. Robert E. Wright, who for thirty years was govern- 
ment ophthalmic surgeon at Madras, India, and who visited ophthal- 
mologists in Los Angeles in 1936, just before the termination of 
that service. 

Colonel Wright advised dissecting the conjunctiva separately to 
the limbus and then dissecting the epf{scleral tissue as a separate layer 
down to the limbus, where the cornea was split in the usual manner. 
Then, after the trephine opening was made, the episcleral tissue was 
carefully washed of blood clots to prevent heavy organization and 
laid loosely back over the opening. The conjunctiva was then united 
over the episcleral pad with a running suture. ‘This loose episcleral 
pad, he felt, increased the formation of a bleb. 

A detail which it has been my practice to observe is the use of 
physostigmine after operation to produce a gaping of the peripheral 
iridectomy wound and to prevent the iris from adhering to the trephine 
opening. .\s soon as the anterior chamber has reformed, which is 
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generally the next day, a mydriatic may be used to relieve any trau- 
matic iritis. 

| agree with Dr. O’Brien that it is important to start gentle massage 
the next day to facilitate formation of the bleb. 

If these precautions fail and a functioning bleb is not obtained, 
it is not always necessary to perform a second complete trephination. 
()ne may nick the conjunctiva 4+ or 5 mm. to one side of the bleb 
and separate the adhesions over the trephine opening with an Elschnig 
cyclodialysis spatula. Or one may be able to make a new flap without 
the need of a second trephining. 

If hypotony should occur, cauterization with trichloroacetic acid, 
heat or electrocoagulation will toughen the bleb. ‘The thermophore 
may be applied at 145 C. for one minute if desired. 

| should say that goniotomy is a procedure which demands one’s 
attention. Generally it is most satisfactory in cases of the deep chamber 
type of glaucoma in which there are no adhesions between the iris 
and the anterior annular line of Schwalbe. The only way this can be 
ascertained is by gonioscopic examination. I do not know how any 
ophthalmologist can intelligently treat glaucoma without study of the 
eye with this means. Furthermore, a shallow chamber may be con- 
verted into a deep one just before operation so that goniotomy may 
he employed if no or few adhesions are yet present. 

Goniotomy, of course, has proved most successful with congenital 
glaucoma. On the West Coast, Dr. Otto Barkan has been the out- 
standing proponent of this procedure for this condition. His results 
have been excellent, and his writings on the subject are worthy of the 
attention of every one. 


Dr. C. S. O'BRIEN, lowa City: I omitted one of the most impor- 
tant points in cyclodialysis. I believe that the reason for the disrepute 
into which this operation has fallen is that too little tissue is dialyzed. 
Several years ago one considered it sufficient if a third or less of 
the attachment of the ciliary body was dialyzed. Perhaps the reason 
| have more regard for the operation is that I dialyze only slightly 
less than one-half the area of attachment, staying away from the hori- 
zontal meridian. There is a large area of dialysis. 

I was apparently misunderstood, for I am in complete agreement 
with Sir Stewart Duke-Elder and I often do a prophylactic iridectomy 
in an eye with a very shallow anterior chamber. It is a commendable 
procedure. My reason for doing it is that with a very shallow anterior 
chamber, an emotional upset, attendance at a movie or some other 
factor which causes the pupil to dilate may lead to blocking of the 
angle and the development of an acute narrow angle glaucoma, whereas 
if an iridectomy has been done this is not possible. That happens with 
the neurovascular type of glaucoma. 











Book Reviews 


Das Gesichtsfeld (The Visual Field). By Hans Lauber, M.D. Price, 
60 marks. Pp. 483, with 258 illustrations. Munich: J. F. Berg- 
mann; Berlin and Vienna: Springer-Verlag, 1944. 


While in Heidelberg last summer, I went to the medical book shops, 
with the hope of finding something new, interesting and unknown to 
the outside world. The stock was poor, and I found only Lauber’s 
book. As I looked at the cover and read “Professor Hans Lauber, 
Krakow, 1944,” I remembered that this was 1945 and that much 
had occurred in that part of Europe during the pervious year. Where 
was Lauber now? And what of Krakow. 

Lauber’s book, which was printed in Vienna, is worth reading. 
Although the paper is rather thin, the illustrations are numerous and 
clear, and many are in color. In his introduction Lauber pays tribute 
to his predecessors, and particularly to Traquair. The first chapter 
is mainly historical, and the second describes the anatomic basis of 
field defects. An interesting physiologic study follows, which is con- 
cerned with normal limits, isopters, the visual field in dim light and 
at high altitudes and the normal color fields. Of some interest is his 
description of the attempt made by Harms, in 1940, to map an objective 
field using the pupillary response to light. The different isopters were 
traced by joining points corresponding to responses of one half, one 
third, one fifth, etc., of the standard macular response. 

There is an excellent chapter which describes the various instru- 
ments in use. The importance of a neutral background is stressed. 
The surface of the perimeter arm should be dull, without visible land- 
marks, such as screws, on the side facing the patient. The perimeter 
arm should be 120 mm. wide, and it should have a radius of not less 
than 330 mm. Fixation is best obtained by having the patient look at 
a small white ring, rather than at a small white spot. A small mirror 
could be used for fixation. Lauber believes that a spotlight is the 
best test object. There is a good description of the perimeters of 
McHardy, Maggiore, and Ferree and Rand. 

Lauber has devised a perimeter which has a removable cloth surface. 
Lighting was studied carefully so that the Heidelberg colored papers 
would have the same value as in good daylight. He uses a 500 watt 
bulb with filters, so that the surface of the arc receives 200 lux. Lauber 
mentions stereoscopes and screens but seems to prefer the perimeter. 

There is a lengthy description of the different charts used for 
recording the fields. The difficulty, similar to that in making geographic 
maps, is to obtain on a plane the most representative transcription of 
what occurs on a spherical surface. Lauber uses an equivalent polar 
projection. On his charts the field of the left eye is on the left side, 
so that the field is mapped as though one were in the patient’s place, 
and not facing him. 

All this first, and theoretic, part of the book is thorough and, on 
the whole, good. The second half of the book deals with field defects 
resulting from lesions in the eyes and in the optic pathways. Some 
chapters are better than others, but all are worth reading because they 
give Lauber’s views on much outside perimetry. Multiple sclerosis 
is stressed as the most frequent cause of retrobulbar neuritis. Toxic 
amblyopia is considered to be due to alcohol more often than to tobacco. 
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This is in accord with views prevalent in Continental Europe and 
contrary to the teaching in the United States or in Great Britain. 
Only two pages are devoted to the visual disturbances resulting from 
sinus infection. There are good chapters on tabes and glaucoma, but 
the one dealing with chiasmal lesions is weak, probably because Lauber 
seems to have lacked personal experience with clinical material. This, 
in turn, is probably due to the backward state of neurosurgery in 
Germany as compared with its development in the United States, 
Great Britain and France. Lauber’s description is too theoretic, as it 
is based on anatomy, whereas a clinical approach would have been better. 

In the next chapter there is a good description of retrochiasmal 
field defects. There is an interesting discussion on sparing of the 
macula, for which Lauber, unfortunately, was not able to include any 
reference to Verhoeff’s last paper (A New Answer to the Question 
of Macular Sparing, ArcH. OputuH. 30: 421 [Oct.] 1943). 

Lauber believes that amblyopia ex anopsia is a clinical entity but 
that a careful study of the fundus will show organic lesions more fre- 
quently than is suspected at present. There is a good chapter on 
hysteria and on malingering, with several ingenious suggestions. The 
last chapter is concerned with the functional loss due to the various 
field defects and equitable compensation for the field loss. 

There are numerous references after each chapter, without any 
apparent discrimination on a national or racial basis. American, British 
and French authors seem to be mentioned impartially, as are Jewish 
ones, whether of German or foreign origin. The fact that I noticed 
this may be a sad commentary on the times. 

Lauber’s book is the third volume of a series entitled “Ophthalmology 
of Today.” I was unable to find the first two, which are “Introduction 
to Physiological Optics,” by Arnim von Tschermack-Seysenegg, and 
“The Eye and Internal Secretions,’ by Carl Velhagen. 


EpWARD HARTMANN. 


News and Notes 


Epitep By Dr. W. L. BENEDIcT 


GENERAL NEWS 


American Orthoptic Council: Examinations for Technicians.— 
The next examination by the American Orthoptic Council will he held 
in September and October 1946. 

The written examinations will be held at various cities in the 
country on Friday, September 6. Only those passing the written 
examinations will be permitted to take the oral and practical tests, 
to be given in Chicago, Saturday, October 12. 

Applications on official forms must be received before July 1, 1946. 

Address the American Orthoptic Council, 23 East Seventy-ninth 
Street, New York 21. 

SOCIETY NEWS 


Association for Research in Ophthalmology—tThe fifteenth scien- 
tific meeting of the Association for Research in Ophthalmology 
will be held in the Mark Hopkins Hotel, San Francisco, Tuesday, 
July 2, 1946. 











Directory of Ophthalmologic Societies * 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 


President: Dr. P. Bailliart, 66 Boulevard Saint-Michel, Paris, 6°, France. 

Secretary-General: Prof. M. Van Duyse, Université de Gand, Gand, Prov. Ost- 
flandern, Belgium. 

All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 
Michel, Paris, 6°, France. 


INTERNATIONAL OPHTHALMOLOGIC CONGRESS 
President: Prof. Nordenson, Serafimerlasarettet, Stockholm, Sweden. 
Secretary: Dr. Ehlers, Jerbanenegade 41, Copenhagen, Denmark. 


INTERNATIONAL ORGANIZATION AGAINST TRACHOMA 
resident: Dr. A. F. MacCallan, 17 Horseferry Rd., London, England. 


PAN-AMERICAN CONGRESS OF OPHTHALMOLOGY 


President: Dr. Harry S. Gradle, 58 E. Washington St., Chicago. 

Executive Secretaries: Dr. Conrad Berens, 35 E. 70th St., New York. Dr. M. E. 
Alvaro, 1511 Rua Consolacao, Sao Paulo, Brazil. 

Place: Habana, Cuba. Time: February 1948. 


FOREIGN 
ALL-INDIA OPHTHALMOLOGICAL SOCIETY 
President: Dr. B. K. Narayan Rao, Minto Ophthalmic Hospital, Bangalore. 
Secretary: Dr. G. Zachariah, Flitcham, Marshall’s Rd., Madras. 

BritisH MeEpDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
President: Dr. W. Clark Souter, 9 Albyn PI., Aberdeen, Scotland. 
Secretary: Dr. Frederick Ridley, 12 Wimpole St., London, W. 1. 

CHENGTU OPHTHALMOLOGICAL SOCIETY 


President: Dr. Eugene Chan. 
Secretary: Dr. K. S. Sun. 
Place: Eye, Ear, Nose and Throat Hospital, Chengtu, China. 


CHINESE OPHTHALMOLOGY SOCIETY 

President: Dr. C. H. Chou, 363 Avenue Haig, Shanghai. 

Secretary: Dr. F. S. Tsang, 221 Foochow Rd., Shanghai. 
CHINESE OPHTHALMOLOGICAL SOCIETY OF PEIPING 


President: Dr. H. T. Pi, Peiping Union Medical College, Peiping. 
Secretary: Dr. C. K. Lin, 180 Hsi-Lo-yen Chienmeng, Peiping. 
Place: Peiping Union Medical College, Peiping. Time: Last Friday of each month. 





* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and keep it up to date. 


589 














590 ARCHIVES OF OPHTHALMOLOGY 


FACULTY OF OPHTHALMOLOGISTS 
President: Brig. Sir Stewart Duke-Elder, 63 Harley St., London, W. 1, England, 
Secretary: Mr. Frank W. Law, 45 Lincoln’s Inn Fields, London, W. C. 2, England, 


GERMAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. W. Lohlein, Berlin. 
Secretary: Prof. E. Engelking, Heidelberg. 


HUNGARIAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. I. Imre, Budapest. 

Assistant Secretary: Dr. Stephen de Grosz, University Eye Hospital, Mariautca 39, 
Budapest. 

All correspondence should be addressed to the Assistant Secretary. 


MIDLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Niccol, 4 College Green, Gloucester, England. 
Secretary: Mr. T. Harrison Butler, 61 Newhall St., Birmingham 3, England. 
Place: Birmingham and Midland Eye Hospital. 


NortH OF ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Mr. E. F. Wilson, 24 Upper Northgate St., Chester. 

Secretary Mr. William M. Muirhead, 70 Upper Hanover St., Sheffield 3. 

Place: Manchester, Leeds, Newcastle-upon-Tyne, Liverpool, Sheffield and Bradford, 
in rotation. Time: October to May. 


OPHTHALMOLOGICAL SOCIETY OF AUSTRALIA 


President: Dr. J. Ringland Anderson, Astor House, 108 Collins St., Melbourne, 
Victoria. 
Secretary: Dr. D. A. Williams, 27 Commonwealth St., Sydney. 
Place: Melbourne. Time: Oct. 20-26, 1946. 
OPHTHALMOLOGICAL Society OF Ecypt 


President: Prof. Dr. Mohammed Mahfouz Bey, Government Hospital, Alexandria. 
Secretary: Dr. Mohammed Khalil, 4 Baehler St., Cairo. 
All correspondence should be addressed to the secretary, Dr. Mohammed Khalil. 
OPHTHALMOLOGICAL SocIETY OF HOSPITAL DE NUESTRA SENORA DE LA Luz 
Chairman: Dr. Manuel J. Icaza y Dublan, México, D. F., Mexico. 
Secretary: Dr. Jorge Meyran, México, D. F., Mexico. 
OPHTHALMOLOGICAL SocIETY OF SOUTH AFRICA 


President: Dr. A. W. Sichel, National Mutual Bldg., Church Square, Cape Town. 
Secretary: Dr. J. K. de Kock, Groote Kerk Bldg., 32 Parliament St., Cape Town. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: Mr. Charles B. Goulden, 89 Harley St., London. 
Secretary: Mr. Frank W. Law, 30 Devonshire Pl., London, W. 1. 
Place: London. Time: May 30-June 1-2, 1946. 


OPHTHALMOLOGY Society oF BoMBAY 


President: Dr. D. D. Sathaye, 127 Girgaum Rd., Bombay 4, India. 

Secretary: Dr. H. D. Dastur, Dadar, Bombay 14, India. 

Place: H. B. A. Free Ophthalmic Hospital, Parel, Bombay 12. Time: First 
Friday of every month. 
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OxFrorD OPHTHALMOLOGICAL CONGRESS 


Master: Mr. P. G. Doyne, 60 Queen Anne St., London, W. 1, England. 
Secretary-Treasurer: Dr. F. A. Anderson, 12 St. John’s Hill, Shrewsbury, England. 
Time: July 4-6, 1946. 


PALESTINE OPHTHALMOLOGICAL SOCIETY 


President: Dr. Arieh Feigenbaum, Abyssinian St. 15, Jerusalem. 
Secretary: Dr. E. Sinai, Tel Aviv. 


PoLIsH OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. KapuScinski, 2 Waly Batorego, Poznan. 
Secretary: Dr. J. Sobanski, Lindley’a 4, Warsaw. 
Place: Lindley’a 4, Warsaw. 


Royat Society oF MEDICINE, SECTION OF OPHTHALMOLOGY 


President: Col. F. A. Juler, 96 Harley St., London, W. 1, England. 
Secretary: Dr. Harold Ridley, 60 Queen Anne St., London, W. 1, England. 


SAo PauLo Society oF OPHTHALMOLOGY 
President: Silvio de Almeida Toledo, Bardo de Ilapetininga St., 88, 5° Andar, 
Sao Paulo, Brazil. 
Secretary: Dr. Plinio de Toledo Piza, Enfermaria Santo Luzia, Santa Casa de 
Misericordia, Cesario Motta, St. 112, SAo Paulo, Brazil. 


Scottish OPHTHALMOLOGICAL CLUB 


President: Dr. S. Spence Meighan, 13 Woodside Pl., Glasgow, C. 3. 
Secretary: Dr. Alexander Garrow, 15 Woodside Pl., Glasgow, C. 3. 
Place: Edinburgh and Glasgow, in rotation. 


SocleEDAD ARGENTINA DE OFTALMOLOGIA 


Chairman: Dr. Jorge Malbran, Buenos Aires. 
Secretary: Dr. Benito Just Tiscornia, Santa Fe 1171, Buenos Aires. 


SoOcIEDAD OFTALMOLOGIA DEL LITORAL, Rosario (ARGENTINA) 


President: Prof. Dr. Carlos Weskamp, Laprida 1159, Rosario. 

Secretary: Dr. Arturo Etchemendigaray, Villa Constitucién, Santa Fé. 

Place: Rosario. Time: Last Saturday cf every month, April to November. All 
correspondence should be addressed to the President. 


SOCIEDADE DE OFTALMOLOG{A DEL NORTE 


President: Dr. Alberto Cardenas. 
Secretary: Dr. Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina. 


SOCIEDADE DE OFTALMOLOGIA DE Minas GERAIS 
President: Prof. Hilton Rocha, Rua Rio de Janeiro 2251, Bello Horizonte, Minas 
Geraes, Brazil. 
Secretary: Dr. Ennio Coscarelli, Rua Aimorés 1697, Bello Horizonte, Minas Geraes, 
Brazil. 
SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DE 
R10 GRANDE DO SUL 


President: Dr. Luiz Assumpgao Osorio, Edificio Vera Cruz, Apartamento 134, 
Porto Alegre, Rio Grande do Sul. 

Secretary: Dr. Fernando Voges Alves, Caixa Postal 928, Porto Alegre, Rio Grande 
do Sul. 
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SOCIEDADE DE OPHTHALMOLOGIA E OTO-RHINO-LARYNGOLOGIA DA BAHIA 


President: Dr. Theonilo Amorim, Barra Avenida, Bahia, Brazil. 
Secretary: Dr. Adroaldo de Alencar, Brazil. 
All correspondence should be addressed to the President. 


SocretA OFTALMOLOGICA ITALIANA 


President: Prof. Dott. Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome. 
Secretary: Prof. Dott. Epimaco Leonardi, Via del Gianicolo, 1, Rome. 


Socr—EtE FRANGAISE D’OPHTALMOLOGIE 
Secretary: Dr. René Onfray, 6 Avenue de la Motte Picquet, Paris, 7°. 


Society OF SWEDISH OPHTHALMOLOGISTS 


President: Prof. K. G. Ploman, Stockholm. 
Secretary: Dr. K. O. Granstrém, Sddermalmstorg 4, III tr., Stockholm, Sé. 


Tet Aviv OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. Arieh-Friedman, 96 Allenby St., Tel Aviv, Palestine. 
Secretary: Dr. Sadger Max, 9 Bialik St., Tel Aviv, Palestine. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION 
ON OPHTHALMOLOGY 


Chairman: Dr. Frederick C. Cordes, 384 Post St., San Francisco. 


Secretary: Dr. R. J. Masters, 23 E. Ohio St., Indianapolis. 
Place: San Francisco. Time: July 1-5, 1946. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY, 
SECTION ON OPHTHALMOLOGY 


President: Dr. Gordon B. New, Mayo Clinic, Rochester, Minn. 

President-Elect: Dr. Alan C. Woods, Johns Hopkins Hospital, Baltimore 5. 

Executive Secretary-Treasurer: Dr. William L. Benedict, 100-Ist Ave. Bldg. 
Rochester, Minn. 

Place: Palmer House, Chicago. Time: Oct. 13-18, 1946. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Eugene M. Blake, 303 Whitney Ave., New Haven, Conn. 
Secretary-Treasurer: Dr. Walter S. Atkinson, 129 Clinton St., Watertown, N. Y. 
Place: San Francisco. Time: June 26-28, 1946. 


ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY, INC. 


Chairman: Dr. Conrad Berens, 35 E. 70th St., New York. 

Secretary-Treasurer: Major Brittain F. Payne, School of Aviation Medicine, 
Randolph Field, Texas. 

Assistant Secretary-Treasurer: Dr. Hunter Romaine, 35 E. 70th St., New York. 


CANADIAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Dr. Alexander E. MacDonald, 170 St. George St., Toronto 5. 
Secretary-Treasurer: Dr. L. J. Sebert, 170 St. George St., Toronto 5. 


CANADIAN OPHTHALMOLOGICAL SOCIETY 


President: Walter W. Wright, 170 St. George St., Toronto 5. 
Secretary-Treasurer: Dr. Kenneth B. Johnston, Suite 1, 1509 Sherbrooke St. W., 
Montreal. 
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NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS 


President: Mr. Mason H. Bigelow, 1790 Broadway, New-York. 

Secretary: Miss Regina E. Schneider, 1790 Broadway, New York. 

Executive Director: Mrs. Eleanor Brown Merrill, 1790 Broadway, New York. 
Place: New York. Time: Nov. 25-27, 1946. 


SECTIONAL 


ACADEMY OF MEDICINE OF NoRTHERN NEW JERSEY, SECTION ON 
Eye, Ear, Nose AND THROAT 


President: Dr. Anthony Ambrose, 71 Congress St., Newark. 

Secretary: Dr. William F. Keim Jr., 15 Washington St., Newark 2. 

Place: 91 Lincoln Park South, Newark. Time: 8:45 p. m., second Monday ot 
each month, October to May. 


CENTRAL ILLINOIS SociETy OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Stuart Broadwell, 101% N. 5th St., Springfield, Ill. 
Secretary-Treasurer: Dr. William F. Hubble, 861-867 Citizens Bldg., Decatur, III. 


CENTRAL WISCONSIN SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. P. G. Spelbring, 131 S. Barstow St., Eau Claire. 
Secretary: Dr. G. L. McCormick, 650 S. Central Ave., Marshfield. 
Place: Gateway Hotel, Land O’Lakes. Time: May 18-19, 1946. 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. Howard F. Hill, 177 Main St., Waterville, Maine. 

Secretary-Treasurer: Dr. Merrill J. King, 264 Beacon St., Boston 16. 

Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


Pactric Coast OT0-OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. H. O’Rourke, 1612 Tremont P1., Denver. 
Secretary-Treasurer: Dr. C. Allen Dickey, 450 Sutter St., San Francisco. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. James H. Mathews, 1317 Marion St., Seattle, Wash. 

Secretary-Treasurer: Dr. Barton E. Peden, 301 Stimson Bldg., Seattle 1. 

Place: Seattle or Tacoma, Wash. Time: Third Tuesday of each month except 
June, July and August. 


Rock River VAtiey Eye, Ear, Nose anp THROAT SOCIETY 


President: Dr. J. Sheldon Clark, Sterling, III. 

Secretary-Treasurer: Dr. Harry R. Warner, 321 W. State St., Rockford, IIl. 

Place: Rockford, Ill., or Janesville or Beloit, Wis. Time: Third Tuesday of each 
month from October to April, in¢lusive. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. A. R. McKinney, 330 S. Washington St., Saginaw, Mich. 
Secretary-Treasurer: Dr. Harold H. Heuser, 207 Davidson Bldg., Bay City, Mich. 
Place: Saginaw or Bay City, Mich. Time: Second Tuesday of each month, except 

July, August and September. 


S1toux VALLEY Eve aANp Ear ACADEMY 


President: Dr. J. C. Decker, 515 Francis Bldg., Sioux City, Iowa. 
Secretary-Treasurer: Dr. J. E. Dvorak, 408 Davidson Bldg., Sioux City, Iowa. 
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SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eye, EAr, Nose AND THROAT 


Chairman: Dr. John H. Burleson, 414 Navarro St., San Antonio, Texas. 
Secretary: Dr. J. W. Jervey Jr., 101 Church St., Greenville, S. C. 


SOUTHWESTERN ACADEMY OF Eye, Ear, Nose AND THROAT 


President: Dr. H. L. Brehmer, 221 W. Central Ave., Albuquerque, N. Mex. 
Secretary: Dr. A. E. Cruthirds, 1011 Professional Bldg., Phoenix, Ariz. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. W. M. Dodge, 716 First National Bank Bldg., Battle Creek. 
Secretary-Treasurer: Dr. Kenneth Lowe, 25 W. Michigan Ave., Battle Creek. 
Time: Last Thursday of September, October, November, March, April and May. 


WESTERN PENNSYLVANIA Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Ray Parker, 218 Franklin St., Johnstown, Pa. 
Secretary-Treasurer: Dr. J. McClure Tyson, Deposit National Bank Bldg., Dubois. 


STATE 
ARKANSAS STATE MEpIcAL Society, Eye, Ear, Nose AND THROAT SECTION 


President: Dr. E. C. Moulton, 619 Garrison Ave., Fort Smith. 
Secretary: Dr. K. W. Cosgrove, 7 Urquhart Bldg., Little Rock. 


CoLorADO OPHTHALMOLOGICAL SOCIETY 
President: Dr. George H. Stine, 23 E. Pikes Peak Ave., Colorado Springs. 
Secretary: Dr. J. Leonard Swigert, 320 Republic Bldg., Denver. 
Place: University Club, Denver. Time: 7:30 p. m., third Saturday of each month 
October to May, inclusive. 


ConneEcTICUT STATE MEDICAL Society, SECTION ON Eve, Ear, 
NosE AND THROAT 


President: Dr. Paul B. MacCready, 442 Temple St., New Haven. 
Secretary-Treasurer: Dr. W. H. Turnley, 1 Atlantic St., Stamford, Conn. 
Eye, Ear, NosE AND THROAT CLUB OF GEORGIA 
President: Dr. William O. Martin Jr., Doctors Bldg., Atlanta. 
Secretary-Treasurer: Dr. C. K. McLaughlin, 666 Cherry St., Macon. 
INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. W. E. Stewart, 721 Wabash Ave., Terre Haute. 
Secretary: Dr. Russell A. Sage, 23 E. Ohio St., Indianapolis. 
Place: French Lick. Time: First Wednesday in April. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. S. A. O’Brien, 1 N. Federak Ave., Mason City. 
Kansas StTaTE MeEpIcAL Society, SECTION ON OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


President: Dr. W. B. Granger, Emporia. 
Secretary: Dr. George F. Gsell, 911 Beacon Bldg., Wichita 2. 


LouISIANA-MISSISSIPPI OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. George S. Adkins, 121 N. President St., Jackson, Miss. 
Secretary-Treasurer: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
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MEDICAL SOCIETY OF THE STATE OF PENNSYLVANIA, SECTION ON 
Eye, Ear, NosE AND THROAT DISEASES 


Chairman: Dr. William T. Hunt Jr., 1205 Spruce St., Philadelphia 7. 
Secretary: Dr. Gabriel Tucker, 250 S. 18th St., Philadelphia 3. 


MICHIGAN STATE MEDICAL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. Edmond L. Cooper, 1553 Woodward Ave., Detroit 26. 
Secretary: Dr. Ralph H. Gilbert, 110 Fulton St. E., Grand Rapids. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Karl C. Wold, 1051 Lowry Bldg., St. Paul 2. 
Secretary: Dr. William A. Kennedy, 372 St. Peter St., St. Paul 2. 
Time: Second Friday of each month from October to May. 


MoNTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. H. Casebeer, 44 W. Park Ave., Butte. 
Secretary: Dr. Fritz D. Hurd, 309 Medical Arts Bldg., Great Falls. 


NEBRASKA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. W. Howard Morrison, 1500 Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. John Peterson, 1307 N St., Lincoln. 


New Jersey STATE MEDICAL Society, SECTION ON OPHTHALMOLOGY, 
OTOLOGY AND RHINOLARYNGOLOGY 
Chairman: Dr. George P. Meyer, 410 Haddon Ave., Camden. 
Secretary: Dr. John P. Brennan, 429 Cooper St., Camden. 


New York State Mepicat Socrrty, Eye, Ear, Nose 
AND THROAT SECTION 
Chairman: Dr. Maxwell D. Ryan, 660 Madison Ave., New York 21. 
Secretary: Dr. Thomas H. Johnson, 30 W. 59th St., New York. 


NortH CaroLtina Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. A. J. Ellington, 412 S. Spring St., Burlington. 
Secretary: Dr. J. A. Harrill, Bowman Gray School of Medicine, Winston-Salem. 
Place: Hendersonville. Time: Sept. 16-19, 1946. 


NortH Daxotra ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. W. L. Diven, City National Bank Bldg., Bismarck. 
Secretary-Treasurer: Dr. A. E. Spear, 20 W. Villard, Dickinson. 


OrEGON ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Wilfred Belnap, 833 S. W. 11th Ave., Portland. 
Secretary-Treasurer: Dr. C. W. Kuhn, 1020 S. W. Taylor St., Portland 5. 
Place: Good Samaritan Hospital, Portland. Time: Third Tuesday of each month. 


PENNSYLVANIA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Thomas F. Furlong Jr., 36 Parking Plaza, Ardmore. 
Secretary: Dr. Benjamin F. Souders, 143 N. 6th St., Reading. 
Time: Last week in April. 
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Ruope IsLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


Acting President: Dr. N. Darrell Harvey, 112 Waterman St., Providence. 

Secretary-Treasurer: Dr. Linley C. Happ, 124 Waterman St., Providence. 

Place: Rhode Island Medical Society, Library, Providence. Time: 8:30 p. m, 
second Thursday in October, December, February and April. 


SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOG\ 


President: Dr. J. H. Stokes, 125 W. Cheves St., Florence. 
Secretary-Treasurer: Dr. Roderick Macdonald, 330 E. Main St., Rock Hill. 
Place: Hendersonville, N. C. Time: Sept. 16-19, 1946. 


TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. George Burchfield, Maryville. 
Secretary-Treasurer: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. F. H. Rosebrough, 603 Navarro St., San Antonio. 
Secretary: Dr. M. K. McCullough, 1717 Pacific Ave., Dallas. 


UtaH OPHTHALMOLOGICAL SOCIETY 


President: Dr. E. B. Fairbanks, 315 Medical Arts Bldg., Salt Lake City. 

Secretary-Treasurer: Dr. Dean Spear, 516 Boston Bldg., Salt Lake City. 

Place: University Club, Salt Lake City. Time: 7:00 p. m., third Monday of 
each month. 


Vircinia Society oF OTro-LARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. Thomas E. Hughes, 1000 W. Grace St., Richmond. 
Secretary-Treasurer: Dr. Francis H. McGovern, 105 S. Union St., Danville. 


WEsT VIRGINIA STATE MEDICAL ASSOCIATION, Eve, Ear, Nose ANpD 
THROAT SECTION 


President: Dr. George Traugh, 309 Cleveland Ave., Fairmont. 
Secretary: Dr. Welch England, 62114 Market St., Parkersburg. 


LOCAL 
AKRON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. E. L. Mather, 39 S. Main St., Akron, Ohio. 
Secretary-Treasurer: Dr. V. C. Malloy, 2d National Bank Bidg., Akron, Ohio. 
Time: First Monday in January, March, May and November. 


ATLANTA Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. B. M. Cline, 153 Peachtree St. N. E., Atlanta, Ga. 

Secretary: Dr. Lester A. Brown, 815 Doctors Bldg., Atlanta, Ga. 

Place: Academy of Medicine. Time: 7:30 p. m., fourth Monday of each month 
from October to May. 


BALTIMORE MEDICAL Society, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Jonas Friedenwald, 1212 Eutaw PI., Baltimore. 

Secretary: Dr. Fred Reese, 330 N. Charles St., Baltimore 1. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m, 
fourth Thursday of each month from October to March. 
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BIRMINGHAM Eye, Ear, Nose AND THroat CLuB 
President: Each member, in alphabetical order. 
Secretary: Dr. W. Chunn Parsons, 425 Woodward Bldg., Birmingham, Ala. 
Place: Tutwiler Hotel. Time: 6:30 p. m., second Tuesday of each month, Sep- 
tember to May, inclusive. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Michael J. Buonaguro, 589 Lorimer St., Brooklyn 11. 

Secretary-Treasurer: Dr. Louis Freimark, 256 Rochester Ave., Brooklyn 13. 

Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 


BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. William H. Howard, 389 Linwood Ave., Buffalo 9. 
Secretary-Treasurer: Dr. Sheldon B. Freeman, 196 Linwood Ave., Buffalo 9. 
Time: Second Thursday of each month from October to May. 


CHATTANOOGA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Each member, in alphabetical order. 

Secretary: Dr. Douglas Chamberlain, Chattanooga Bank Bldg., Chattanooga, Tenn. 

Place: Mountain City Club. Time: Second Thursday of each month from 
September to May. 


CHICAGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. W. A. Mann, 30 N. Michigan Ave., Chicago 2. 
Secretary: Dr. J. R. Fitzgerald, 3215 W. North Ave., Chicago. 


Place: Continental Hotel, 505 N. Michigan Ave. Time: Third Monday of each 
month from October to May. 


CINCINNATI GENERAL HospiTaAL OPHTHALMOLOGY STAFF 
Chairman: Dr. D. T. Vail, 441 Vine St., Cincinnati. 
Secretary: Dr. A. A. Levin, 441 Vine St., Cincinnati. 
Place: Cincinnati General Hospital. Time: 7:45 p. m., third Friday of each month 
except June, July and August. 


CLEVELAND OPHTHALMOLOGICAL CLUB 
Chairman: Dr. M. Paul Motto, Rose Bldg., Cleveland. 
Secretary: Dr. H. H. Wygand, 624 Guardian Bldg., Cleveland. 
Time: Second Tuesday in October, December, February and April. 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Burton Chance, 317 S. 15th St., Philadelphia. 
Clerk: Dr. George F. J. Kelly, 37 S. 20th St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


CotuMBUS OPHTHALMOLOGICAL AND OT0-LARYNGOLOGICAL SOCIETY 
Chairman: Dr. M. Goldberg, 328 E. State St., Columbus, Ohio. 
Secretary-Treasurer: Dr. W. J. Miller, 21 E. State St., Columbus, Ohio. 

Place: University Club. Time: 6:15 p. m., first Monday of each month, from 
October to May, inclusive. 


Corpus Curist1 Eve, Ear, Nos—E AND THROAT SOCIETY 


Chairman: Dr. L. W. O. Janssen, 710 Medical Professional Bldg., Corpus Christi, 
Texas. 

Secretary: Dr. F. B. Kelly, 519 Medical Professional Bldg., Corpus Christi, Texas. 

Time: 6:30 p. m., third Tuesday of each month from October to May. 
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DALLAS ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Ruby K. Daniel, Medical Arts Bldg., Dallas 1, Texas. 

Secretary: Dr. Tom Barr, Medical Arts Bldg., Dallas 1, Texas. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 


Des Mornes ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. H. I. McPherrin, 406—6th Ave., Des Moines, Iowa. 
Secretary-Treasurer: Dr. C. C. Jones, Bankers Trust Bldg., Des Moines, Iowa. 
Time: 7:45 p. m., fourth Monday of every month from September to May. 


Detroir OPHTHALMOLOGICAL CLUB 


Chairman: Members rotate alphabetically. 

Secretary: Dr. Wesley G. Reid, 974 Fisher Bldg., Detroit 2. 

Place: Club rooms of Wayne County Medical Society. Time: First Monday of 
each month, November to April, inclusive. 


DETROIT OPHTHALMOLOGICAL SOCIETY 
President: Dr. Bruce Fralick, 
Secretary: Dr. William S. Gonne, 619 David Whitney Bldg., Detroit 26. 
Place: Club rooms of Wayne County Medical Society. Time: 6:30 p. m., third 
Thursday of each month from November to April, inclusive. 


EASTERN New York Eye, Ear, Nose AND THROAT ASSOCIATION 
President: Dr. Frank C. Furlong, 713 Union St., Schenectady. 


Secretary-Treasurer: Dr. E. Martin Freund, 762 Madison Ave., Albany. 
Time: Third Wednesday in October, November, March, April, May and June. 


Fort WortH Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. C. R. Lees, 602 W. 10th St., Fort Worth 2, Texas. 
Secretary-Treasurer: Dr. Van D. Rathgeber, 1305 Medical Arts Bldg., Fort 
Worth, Texas. 
Place: Medical Hall, Medical Arts Bldg. Time: 7:30 p. m., first Friday of each 
month except July and August. 


Houston ACADEMY OF MEDICINE, OPHTHALMOLOGICAL AND 
OrTo-LARYNGOLOGICAL SECTION 


President: Dr. J. Matt Robison, 1304 Walker Ave., Houston, Texas. 
Secretary: Dr. John H. Barrett, 1304 Walker Ave., Houston, Texas. 


Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 8 p. m.,, 
second Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. J. Jerome Littell, 603 Hume Mansur Bldg., Indianapolis. 

Secretary: Dr. J. Lawrence Sims, 303 Hume Mansur Bldg., Indianapolis. 

Place: Indianapolis Athletic Club. Time: 6:30 p. m., second Thursday of each 
month from November to May. 


Kansas City Society oF OPHTHALMOLOGY AND OT0-LARYNGOLOGY 


President: Dr. Edgar Johnson, 906 Grand Ave., Kansas City, Mo. 

Secretary: Dr. W. E. Keith, 1103 Grand Ave., Kansas City, Mo. 

Time: Third Thursday of each month from October to June. The November, 
January and March meetings are devoted to clinical work. 
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Lonc Beacu Eye, Ear, Nose AND THROAT SOCIETY 
Chairman: Dr. Francis Carl Hertzog, 117 E. 8th St., Long Beach, Calif. 
Secretary-Treasurer: Dr. Robert G. Thornburgh, 117 E. 8th St., Long Beach, Calif. 
Place: Seaside Hospital. Time: Last Wednesday of each month from October to 
May. 

Los ANGELES SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. A. R. Robbins, 930 Wilshire Blvd., Los Angeles. 
Secretary-Treasurer: Dr. K. C. Brandenburg, 110 Pine Ave., Long Beach 2, Calif. 
Place: Los Angeles County Medical Association Bldg., 1925 Wilshire Blvd. Time: 

6:30 p. m., fourth Monday of each month from September to May, inclusive. 


LovuIsvILLE Eye aNp Ear Society 
President: Dr. Joseph S. Heitger, Heyburn Bldg., Louisville, Ky. 
Secretary-Treasurer: Dr. J. W. Fish, 321 W. Broadway, Louisville, Ky. 
Place: Brown Hotel. Time: 6:30 p. m., second Thursday of each month from 
September to May, inclusive. ™ 


Lower ANTHRACITE Eye, Ear, NosE AND THROAT SOCIETY 


Chairman: Each member in alphabetical order. 
Secretary: Dr. James J. Monohan, 31 S. Jardin St., Shenandoah, Pa. 


MEDICAL SOCIETY OF THE DistTRICT OF COLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. P. S. Constantinople, 1835 I St. N. W., Washington. 
Secretary: Dr. Frazier Williams, 1801 I St. N. W., Washington. 
Place: 1718 M St. N. W. Time: 8 p. m., third Friday of each month from October 
to April, inclusive. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 8 p. m., 
second Tuesday of each month from September to May. 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 
President: Dr. Ralph T. Rank, 238 W. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. Frank G. Treskow, 411 E. Mason St., Milwaukee 2. 
Place: University Club. Time: 6:30 p. m., fourth Tuesday of each month from 
October to May. 
MontTGOMERY CouNTy MEDICAL SOCIETY 
Chairman: Dr. H. V. Dutrow, 1040 Fidelity Medical Bldg., Dayton, Ohio. 
Secretary-Treasurer: Dr. Maitland D. Place, 981 Reibold Bldg., Dayton, Ohio. 
Place: Van Cleve Hotel. Time: 6:30 p. m., first Tuesday of each month from 
October to June, inclusive. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 


President: Dr. J. Rosenbaum, 1396 Ste. Catherine St. W., Montreal, Canada. 
Secretary: Dr. L. Tessier, 1230 St. Joseph Blvd. E., Montreal, Canada. 
Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. M. M. Cullom, 700 Church St., Nashville, Tenn. 
Secretary: Dr. R. E. Sullivan, 432 Doctors Bldg., Nashville 3, Tenn. 
Place: James Robertson Hotel. Time: 6:30 p. m., third Monday of each month 
from October to May. 
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New ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
President: Dr. W. B. Clark, 1012 American Bank Bldg., New Orleans. 
Secretary: Dr. Mercer G. Lynch, 1018 Maison Blanche Bldg., New Orleans. 


Place: Louisiana State University Medical Bldg. Time: 8 p. m., second Tuesday 
of each month from October to May. 


New YorK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. Brittain F. Payne, 17 E. 72d St., New York 21. 
Secretary: Dr. Milton Berliner, 57 W. 57th St., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive, 


New York Society For CLINICAL OPHTHALMOLOGY 
President: Dr. Benjamin Friedman, 6 W. 77th St., New York. 
Secretary: Dr. Benjamin Esterman, 983 Park Ave., New York 28. 
Place: New York Acadergy of Medicine, 2 E. 103d St. Time: 8 p. m., first Monday 
of each month from October to May, inclusive. 


OKLAHOMA City ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Harvey O. Randel, 117 N. Broadway, Oklahoma City. 
Secretary: Dr. S. R. Shaver, 117 N. Broadway, Oklahoma City. 


Place: University Hospital. Time: Second Tuesday of each month from Sep- 
tember to May. 


OMAHA AND CouNCIL BLUFFS OPHTHALMOLOGICAL AND 
OtTo-LARYNGOLOGICAL SOCIETY 5 
President: Dr. A. A. Steinberg, 1502 Farnam St., Omaha. 
Secretary-Treasurer : Dr. W. Howard Morrison, 1500 Medical Arts Bldg., Omaha 2. 
Place: Omaha Club, 20th and Douglas Sts., Omaha. Time: 6 p. m. dinner; 7 p. m. 
program; third Wednesday of each month from October to May. 


PassAIc-BERGEN OPHTHALMOLOGICAL CLUB 


President: Dr. Thomas Sanfacon, 340 Park Ave., Paterson, N. J. 

Secretary-Treasurer: Dr. J. Averbach, 435 Clinton Ave., Clinton, N. J. 

Place: Paterson Eye and Ear Infirmary. Time: 9 p. m., last Friday of every 
month, except June, July and August. 


PHILADELPHIA CouNTy Mepicat Society, Eve Section 
President: Dr. Isaac Tassman, 136 S. 16th St., Philadelphia. 
Secretary: Dr. Glen Gregory Gibson, 255 S. 17th St., Philadelphia. 
Time: First Thursday of each month from October to May. 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. Clarence F. Bernatz, Park Bldg., Pittsburgh. 
Secretary: Dr. Robert J. Billings, Park Bldg., Pittsburgh. 


Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month,,except June, July, August and September. 


READING Eye, Ear, Nose anp THroat Society 
President: Dr. Claude W. Bankes, 212 N. 6th St., Reading, Pa. 
Secretary: Dr. Paul C. Craig, 232 N. 5th St., Reading, Pa. 


Place: Wyomissing Club. Time: 6:30 p. m., third Wednesday of each month from 
September to July. 
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RICHMOND Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Luther C. Brawner, Professional Bldg., Richmond, Va. 

Secretary: Dr. Clifford A. Folkes, Professional Bldg., Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 


ROCHESTER Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Frank Barber, 75 S. Fitzhugh St., Rochester, N. Y. 
Secretary-Treasurer: Dr. Charles T. Sullivan, 277 Alexander St., Rochester, N. Y. 


St. Louts OPHTHALMIC SOCIETY 


President: Dr. Vincent Jones, 634 N. Grand Blvd., St. Louis. 

Secretary: Dr. T. E. Sanders, 508 N. Grand Blvd., St. Louis 3. 

Place: Oscar Johnson Institute. Time: Fourth Friday of each month from October 
to April, inclusive, except December, at 8:00 p. m. 


SAN ANTONIO OPHTHALMO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Belvin Pritchett, 705 E. Houston St., San Antonio 5, Texas. 
Secretary-Treasurer: Lt. Col. John L. Matthews, AAF School of Aviation Medi- 
cine, Randolph Field, Texas. 
Place: San Antonio, Brooke General Hospital, Randolph Field or San Antonio 
Aviation Cadet Center. Time: 7 p. m., second Tuesday of each month from 
October to May. 


SAN Francisco County MEpicaL Society, SECTION oN Eye, 
Ear, NosE AND THROAT 


Chairman: Dr. C. B. Cowan, 490 Post St., San Francisco. 
Secretary: Dr. D. Harrington, 384 Post St., San Francisco. 


Place: Society’s Bldg., 2180 Washington St., San Francisco. Time: Fourth 
Tuesday of every month except June, July and December. 


SHREVEPORT Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. David C. Swearingen, Slattery Bldg., Shreveport, La. 

Secretary-Treasurer: Dr. Kenneth Jones, Medical Arts Bldg., Shreveport, La. 

Place: Shreveport Charity Hospital. Time: 7:30 p. m., first Monday of every 
month except July, August and September. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Clarence A. Veasey Sr., 421 W. Riverside Ave., Spokane, Wash. 

Secretary: Dr. Clarence A. Veasey, 421 W. Riverside Ave., Spokane, Wash. 

Place: Spokane Medical Library. Time: 8 p. m., fourth Tuesday of each month 
except June, July and August. 


Syracuse Eye, Ear, Nose aNp THROAT SOCIETY 
President: Dr. A. H. Rubenstein, 713 E. Genesee St., Syracuse, N. Y. 
Secretary-Treasurer: Dr. I. H. Blaisdell, 713 E. Genesee St., Syracuse, N. Y. 
Place: University Club. Time: First Tuesday of each month except June, July 

and August. 
Totepo Eye, Ear, Nose AND THROAT SOCIETY 

Chairman: Dr. W. W. Randolph, 1838 Parkwood Ave., Toledo 2, Ohio. 
Secretary: Dr. John L. Roberts, 316 Michigan St., Toledo, Ohio. 
Place: Toledo Club. Time: Each month except June, July and August. 
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ARCHIVES OF OPHTHALMOLOGY 


Toronto ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. R. G. C. Kelly, 14 Lynwood Ave., Toronto 5, Canada. 
Secretary: Dr. Alfred Elliott, 802 Medical Arts Bldg., Toronto 5, Canada. 


Place: Academy of Medicine, 13 Queens Park. Time: First Monday of each 
month, November to April. 


WasHIncTon, D. C., OPHTHALMOLOGICAL SOCIETY 


President: Dr. Harold M. Downey, 1740 M St. N. W., Washington, D. C. 

Secretary-Treasurer: Dr. Richard W. Wilkinson, 1408 L St. N. W., Washington, 
~~ & 

Place: Medical Society of District of Columbia Bldg., 1718 M St. N. W., Washing- 


ton, D. C. Time: 7:30 p. m., first Monday in November, January, March 
and May. 


WILKES-BARRE OPHTHALMOLOGICAL SOCIETY 
Chairman: Each member in turn. 
Secretary: Dr. Samuel T. Buckman, 70 S. Franklin St., Wilkes-Barre, Pa. 


Place: Office of chairman. Time: Last Tuesday of each month from October 
to May. 





